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SUMMARY

A computer program has been written which provides a comprehensive data base on
NACA 16-series airfoils. The geometry covered in the program is limited to cambers
for a design-lift coefficient from 0.0 to 0.7 and thickness ratios from 4 to 21 per-
cent. The data include Mach numbers from 0.3 to 1.6, angles of attack from -4 to
8 degrees, and 1ift coefficients from 0.0 to 0.8. Extrapolation is used tn obtain
data from Mach aumbers, angles of attack, and 1ift coefficients beyond those for
which data were available. A subroutine to adjust the 1ift and drag coefficients
beyond stall is included. The complete listing of the program is provided in the
Appendix.

INTRODUCTION

After decades of neglect, propeller research in the United States has been reac-
tivated due to the energy shortage. Most of the general aviation aircraft use pro-
pell.r designs based on the technology that has not changed significantly since the
1940's and early 1950's. Propeller compressibility losses have caused current
propeller-powered general aviation aircraft to be limited to maximum cruise speeds
near Mach 0.5, The desire for improvements in swirl recovery and noise control
required improved technology. Recent technological developments performed as part of
NASA's Advanced Turbcprop Project offer the potential of extending the limit to at
least Mach 0.8. For advanced high-speed turboprop powered aircraft, compared to
equivalent technology high-bypass-ratio turbofans, studies have shown that a large
performance advantage may be -btained at cruise speeds up to Mach 0.8. These advan-
tages could result in lower acquisition and reduced life cycle cost, large fuel
savings, improved range, swirl recovery, and noise control, or other benefits for
both future civil and military aircraft.

Airfoil research has become a major factor in the propeller performance research.
The NACA 16-series airfoil sections are low-drag, high-critical-speed airfoils that
could be effective in the advanced turboprop designs currently under study. These
airfoil sections, which have proven useful for propellers, have relatively sharp
leading and trailing edges, and have maximum thickness at mid-chord station. They
are designed to work efficiently at high speed by delaying compressibility stall.

A comprehensive ai easily accessible data banx on the aerodynamic charac-
teristics of 16-series sections was needed to iacilitate the studies performed. A
literature survey revealed that data over a large range of cambers, thicknesses,
angles of attac, and Mach numbers were not available, so a computer program was
written to provide the ..ceded data base. The requirements for the program included
complete flexibility of input conditions, sectinn Mach numbers to at least 1.1, easy
accessibility, low-cos. ., .ra.ion, and the ability to interpolate for nonstandard
geometry. To fulfill these requirements, the program was written in a table
"Took-up" format, sc tnat its only limitations would be the range of its data and the
accuracy of the linear interpolation. The most comprehen<ive source for the aerody-
namic characteristics of 16-series airfoils was reference 1, and these values make up
the progyram's data declarations.



The present paper discusses the use and limitations of the program. The program
will shortly be made available to outside uses through COSMIC. Langley Research
Center uses will find it as the common permanent file system under user number 624435N,
with the file name NACAl6.

DISCUSSION

A preliminary program was written using values for only the 16-5XX airfoils with
thickness ratios from 4 to 18 percent, nine Mach numbers from 0.3 to 1.3, and seven
angles of attack from -4.0 to 8 degrees. A linear shift was used to account for
other cambers. Extensive computation showed that the program's results were not as
accurate as desired. By expanding the data tables in the program, better accuracy
could be attained. More points on each curve were entered and more sections were
represented. The capability to calculate the drag cvefficient was added.

Digitizing equipment was used to enter the values from the graphic form of
reference 1 into the data tables. This method was accurate and efficient, enabling
many points to be entered in a short time directly from the curve, and allowing
complete freedom in representirg the curve (i.e., the values f(x) could be entered
for any x). A total of 100 graphs were digitized. The values were then used to
generate tables corresponding to a standard set of Mach numbers; 26 values of Mach
number from .3 to 1.6 are used. These are used as the data declaration in the
subroutine and have the following format:

CLXXX (row, column) = a function of angle of attack (row), and Mach number
(column)

CDXXX (row, column) = a function of 1ift coefficient (row), and Mach number
(column)

ALPXXX (row, column) = a function of 1ift coefficient (row), and Mach number
(column)

where the first X in XXX notation represents the design lift coefficient in tenths
(i.e., 7 = 0.7 design-1ift coefficient) and the remaining two XX in this notion
represents the airfoil thickness-to-chord ratio (thus, 706 signifies a 0.7 design-
lift coefficient and a 0.06 thickness-to-chord ratio). The values for the 1ift coef-
ficient were tabulated for selected angles of attack and Mach number and the values
for drag coefficient and angle of attack (ALP) were tabulated for selected values of
1ift coefficient and Mach number in the above-mentioned data declarations.

The improvement achieved by augmenting the data is illustrated in figures 1
through 6. Figure 1 shows the points that made up one of the tables in the first
version of the program. Figure 2 shows the points that were digitized, and figure 3
presents the points that make up the data table in the upgraded version. In figure 4,
the improved representation is demonstrated; it compares the curves represented by
the data tables in each version of the prugram. Clearly, the addition of more data
points improved the accuracy of the interpolation. A graph of the points in a repre-
sentative drag coefficient table is presented in figure 5, and a similar represen-
tation of an angle-of-attack curve is shown in figure 6.

The main program controls the input and output. Figure 7 provides a brief flru-
chart of the program. All of the table look-ups and interpolations are done in ine
subroutines. The subroutine IBI performs the table look-up and returns the value for
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the desired aerodynamic characteristic. A linear interpolation between thickness
ratios occurs in the subroutines AEROO, AERO1l, AERO2....AEROX (where X represents the
camber of the airfoil). Subroutine CAMBER interpolates between design-1ift coef-
ficients. Warning messages are printed if the data limits have been exceeded.

An additional subroutine (COMPUT) was written to account for the nonlinear behav-
ior of 1ift coefficient beyond the stall angle. The method uses the graphs of
reference 1, and the procedure is a "table look-up” using first-order interpolation.
Essentially, the 1ift coefficient becomes a function of Reynolds number 3s well as of
Mach number, angle of attack, and geometry. The drag coefficient is also adjusted in
this subroutine.

LIMITATIONS AND ERROR

The primary Timitation in the use of the program arises from the spareness of
data. The geometry for which the program can be used is limited to cambers for
design 1ift coefficients up to 0.7 and thickness ratios between 4 and 21 percent.
Data were unavailable for Mach numbers below .3 and above 1.6; angles of attack below
-4 degrees and above 8 degrees, and 1ift coefficients (for drag calculations) below
0.0 and above 0.8; however, the program is capable of extrapolating for conditions
beyond these limits and of modifying the coefficients at angles of attack beyond
stall, No wind-tunnel data at these conditions were available for comparison, so it
is difficult to estimate the accuracy of the program's output.

Some studies were done to evaluate the program in the range for which data were
available., First, the program was compared with the graphs of reference 1 from which
the program's data were derived. The average error was less than 5 percent for both
low and transonic Mach numbers demonstrating that the errors due to linear inter-
polation and digitizing are minimal. Next, two sources of wind-tunnel data (refs. 2
and 3) were found and compared to each other. Some discrepancies were found. The
error ranged from 0 to 68 percent, with the average at approximately 12 percent. The
program produced results close to the data from reference 2, particularly at low
speed. The 1ift coefficient was more accurate than the drag coefficient. The error
was significantly higher in the comparison between the program and reference 3. The
only trend observed in this study was that the drag coefficient was markedly more
accurate at low speed while the 1ift coefficient was more accurate at transonic
speed.

CONCLUDING REMARKS

A computer program has been written which provides a comprehensive data base on
NACA 16-series airfoils. The geometry covered in the program is limited to cambers
for a design-1ift coefficient from 0.0 to 0.7 and thickness ratios from 4 to 21 per-
cent. The data include Mach numbers from 0.3 to 1.6, angles of attack from -4 to
8 degrees, and lift coefficients from 0.0 to 0.8. Extrapolation is used to obtain
data from Mach numbers, angles of attack, and 1ift coefficients beyond those for
which data were available. A subroutine to adjust the 1ift and drag coefficients
beyond stall is included. The program can be used for airfoils with camber for a
design 1ift coeffient up to C.7, with thickness ratios from 4 to 21 percent, and for
Mach numbers from 0.3 to 1.6. In comparison with wind-tunnel data, it has been shown
to give reasonable results.
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APPENDIX

PROGRAM AIRFOIL (INPUT,0UTPUTs TAPE3I=INPUT» TAPE6=0UTPUT)

THE SUBROUTINES IN THIS PROGRAM CALCULATE THE AERODYNAMIC
CHARACTERISTICS OF NASA 16=SERIES AJRFOILS, ALL VALUES ARE
OBTAINED THROUGH INTERPOLATIONS FROM GRAPHS DRAWN BY HENRY V,
BORST (SEE SOURCL)., SUBROUTINE IBI INTERPOLATES BETWEEN MACH
NUMBERS AND ALPHAS/CL*S$ SUBROUTINE AEROX INTERPOLATES BETWEEN
THICKNESS RATIOSS SUBROUTINE CAMBER INTERPOLATES BETwEEN
CAMBERS, SUBROUTINE COMPUT IS USED TO ADJHST THE CD IF TRE
ANGLE OF ATTACK IS BEYOND STALL.

ALL LIMITATIONS IN THIS PROGRAM ARE DUE TO THE LACK OF DATA,
THE LIMITING CASES ARE:
DESIGN CL: 0,0 TO 0,7
THICANESS RATIO:! (FOR 0.0 <= CLDES <= 0.,5) 4% TO 21%

{(FOR 0.5 < CLDES < 0,6) 4% TO 1S5%

(FOR 0.6 < CLDES <= 0.7) 6% TO 12%
MACH NUMBER: ,3 TO 1.6 (BUT EXTRAPOLATION CAN BE PERFORMED)
ANGLE OF ATTACK(PERFORMANCE): =4.0 TO 8 (BUT EXTRAPOLATION CAN
BE PERFORMEDN)
CL(DESIGN): 0.0 TO 0.8 (BUT EXTRAPOLATION CAN BE PERFORMED)
WARNING MESSAGES WILL BE PRINTED IF THESE VALUES ARE EXCEEDED.
THE PROGRAM HAS doS0TH PERFORMANCE ANALYSIS AND DESIGN CAPABILITIES,
FOR THE FORMER LET IKEY=le AND FOR THE LATTER LEY IKEY=2,

1F IKEY=1 INPUT MUST BE:

MACH NUMBERs ANGLE OF ATTACK, THICKNESS RATINs DESIGN CLs ALTITUDE, CORe& D
IF IKEY=2 INPYT MUST BE:

MACH NUMBER, C. o THICKNESS RATIOy DESIGN “Ls ALTITUDts CORs& D

SOURCE

SANDe EDWARD, DOUGLAS 4, ELLIOTs JR,s AND HENRY BORST, "USAAMROL
TECHNICAL REPORT 73-34C SUMMARY OF PROPELLER DESIGN
PROCEDURES AND DATA® VOLUME III HuB ACTUATOR, AND CONTROL
DESIGNs FORT EUSTISs VA.» NOV, 1973

DIMENSION XM(T7)4AA(5) 4CLDES(S5)eTR(2)
DATA(XM(I) 0I=107)/e29e50eT0eBre901e00le)/
DATA(CLDES (1)91=195)7¢3943500496459,.5/
DATA(AA(T) 91=195)/7498410012016/
DATA(TR(I) ¢1=142) /0694127

DATA NUMACH,NUMCLDs NUMTReNUMAA/T 9592457
COR=,1

IKEY=]

0o=10,

ALT=10000,

00 S0 I=1+NUMCLD

D0 40 J=1+NUMTR

DO 30 K=])+NUMAA

D0 20 L=1+NUMACH

75 WRITE(6+150)

WRITE(64+4150)
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CALL CAMBER(CLNDES(I)sTR(J) sAA(K) o XM(L) oCLCDoXLDeIKEYsALT9COR9D)
CHORD=COR®D/2
CALL ATMOS(ALTsRHO9SOSeT)
V=XM(L)#S0S
XMUUZ (o 1E~09)#,31700Ta®] 5873447/ (T+216,)
RN=RHO®V&CHORD/XMUY
IF(XM(L) oLTs o3 ORe XM(L) oGT, 1.6) WRITE (64202) XM(L)
IF(IKEY LEQ. 1 +ANDe AA(K) LTe =64.0 +OR. IKEY ,EQs 1 +AND,
SAA(K) GT, B8.0)
AWRITE(69203) AA(K)
IF(IKEY oEQe 2 o«ANDe CL LT, 00 .OR. IKEY ,EQ, 2 +AND.
&CL GT. 0,8)
SWRITE(6+208) CL
IF (IKEY .EQ. 2) GO TO 5000
WRITE(69100) RNoCLDES(I)oTR(J) o XM(L) sAA(K)}sCLoCDeXLD
GO Y0 20
5000 WRITE(69125) RNeCLODES(I) s TR(J) o XM(L) +CLIAA(K) 9CDoXLD
20 CONTINUE
30 CONTINUE
40 CONTINUE
S0 CONTINUE
150 FORM AT (/36”“#}#{ﬁ#QQQGGQ“QQ.Q'*GQO..'Q“Q.QQ..Q.)
125 FORMAT(#0REYNOLDS NUMBER=#,E15,3/40DESIGN CL=%4F5,3,
8* THICKNESS RATIO=#¢F5S,3/%0MACH NUMBER=#4F6,39
L# CL=a9F5,I3/H0ALPHA=# yFheIJo s CO=0 ,FEub98 L/DZ#,F6,2)
100 FORMAT(®#QREYNOLDS NUMBER=%#,E195,3/#0DESIGN CL=#4F5,39
8% THICKNESS RATI0=24FS.3/70MACH NUMBER=®9FS5,3¢8% ALPHA=#,F7,3/
RHOCL=P9oF6e30% CO=®9FBeb4e® |L/D=%9FT,2/)
202 FORMAT(®OMACH=#4,F6,3¢% IS OUT OF RANGE OF DATA,
L2/9% EXTRAPOLATION HAS BEEN PERFORMED®)
203 FORMAT(®O0ALPHA=B84F5,2¢% IS OUT OF RANGE OF DATA,
§2/% EXTRAPOLATION HAS BEEN PERFORMED,.®)
208 FORMAT(®0CL="+FG.49% IS OUT OF RANGE OF DATA.
/% EXTRAPOLATION HAS BEEN PERFORMED,.*®)
END

SUBROUTINE CAMBER{CLDESsTReAAsXMoCL9CDsXLDs IKEYALT9COR,yD)

THIS SUBROUTINE USES ! INEAR INTERPOLATION BETWEEN CAMBERS
TO OBTAIN THE AERODYNAMIC CHARACTERISTICS OF A 16=-SERIES AIRFOIL.
IT USES THE SUBROUTINES AERQ0,AERO14AER02s,..AEROT,

THE RANGE OF DESIGN CL'S FOR ACCURATE RETURNS IS FROM 0 TO .7,

DESCRIPTION OF VARIABLES:
CLDES=DESIGN LIFT COEFFICIENT
TR=MAXIMUM THICKNESS=TO0=-CHORD RATIO
AA=ANGLE OF ATTACK AT BLADE ELEMENT
XM=MACH NUMBER AT BLADE ELEMENT
CL=SECTION LIFT COEFFICIENT
CD=SECTION DRAG COEFFJICIENT
XLD=LIFT TO DRAG RATIO
IKEY=PARAMETER WHICH INDICATES WHETHER PERFORMANCE OR DESIGN
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MODE 1S DESIRED,

IF IKEY=l, PROGRAM RUNS IN PERFORMANCE MODE.

INPUT IS ANGLE OF ATTACKs MACH NUMBCRe. DESIGN CL AND
THICKNESS RATIO,

OUTPUT IS CLs CODs AND /0.

IF IKEY=2y, PROGRAM RUNS IN DESIGN MODE,
INPUT IS CLe MACH NUMBERs DESIGN CLs AND
THICKNESS RATIO
OUTPUT IS SECTION ANGLE OF ATTAZKs CDs AND L/D,
ALT=ALTITUDE
COR=CHORD/RADIYS OF PROP BLADE
D=DIAMETER OF PROPELLER

DIMENSION IORDER(2)IPT(2)
IO0RDER (1) =IQRDER(2) =1
IPT(1)==1
IF (IKEY .EQe 2) GO TO 2000
IF (CLDES .LTe 0.0) GO TO 15
IF (CLDES ,GEe 0.0 <ANDo, CLDES +LT, 0.1) GO TO 25
IF (CLDES ,GE. 0.1 +AND, CLDES LT, 0.,2) GO TO 35
IF (CLDES .Gte 0e2 «AND, CLDES LT, 0,3) GO TO &5
IF (CLDES ,Gt., 0.3 <AND, CLDES LT, 0.4) GO TO 55
IF (CLDES .GEe 0.4 o+AND, CLDES +LT. 0.5) GO TO 65
IF (CLDES .GE. 0.5 (AND, CLDES +LT. 0.6) GO YO 75
IF (CLDES .GE. 0.6 «AND., CLDES LT, 0,7) GO TG 85
IF (CLDES .GE. 0.7) GO TO 95
15 CALL AEROO(XLDyCL9CDeXMoAA9IKEY 9 TRsCLOESsALT9CORD)
WRITE(6+176) CLDES
176 FORMAT(# DESIGN CL=#4F5,29% IS OUT OF RANGE OF DATA, %/
&% VALUES FOR CLDES=0.0 HAVE BEEN RETURNED,*)

GO TO 300
25 CALL AEROO(XLDoCL9CD9XMeAA9IKEYyTReCLDESALT+COR9D)
CLo=CL
CDO=CD
IPT(1)=-1
CALL AEROI(XLDsCLWCDoXMoAAyIKEYsTReCLDES»ALT#COR»D)
CL1=CL
CD1=CD

CL=CLO*(CL1=CLO)®#((CLDES=040)/(e1=040))
CD=CDO0+(CD]1=CLO)# ((CLDES=0,0)/(e1=0,0))
GO T0 300

35 CALL AERO1(XLOD9sCLsCDoXM9oAA+IKEYsTReCLDESsALT+COReD)
CL1=CL
CD1=CD
IPT(1)=-1
CALL AERO2(XLU9CLoCD9sXMyAAy IKEY9TRe TLDESsALT9CORsD)
CL2=CL
CD2=CD
CL=CL14(.L2=CLY)I®({CLDES=.1)/(s2=,1))
CD=CD1+(CD2=-CU1)# ((CLDES=e1) 7/ (e2=,1))
G0 TO 300

45 CALL AERO2(XLDyCLoCD9XM9AA)IKEYsTRyCLDESsALF9CORD)



CL2=CL
C02=CDh
IPT(1)==1
CALL AEROI(XLUsCLICOsXMeAAZIKEY 9 TRyCLDESHALTCORSD)
CL3=CL
CcD3=CD
CL=CL2+!CL3=-CL2)# ((CLDES=,2)7(e3=,2))
CO=CD2+(CD3=C02)* ((CLDES=e2)/(03=,2))
GO TO 300
S5 CALL AERO3I(XLDeCLsCD9XMyAALIKEY9TReCLDESH»ALTSCORWD)
CL3=CL
CD3=CD
IPT(l)==1
CALL AERO4 (XLDoCLOCDeXMoAASIKEYs TRy CLDESHALT+CORD)
CL&=CL
CD4=CD
CL=CLI+{CL4=-CLI)? ((CLDES=c3)/(48=,3))
CD=C03+({CD4~CD3)# ((CLDES=63)7/(¢%4=,3))
GO To 300
65 CALL AERO4 (XLDoCL<CCoXMyAAJIKEY9sTReCLDES+ALTsCOReD)
CLa=CL
CD4=CD
IPT¢{1)==~]
CALL AEROS (XLOsCL9CD:XMyAAGIKEYsTRyCLDESIALTsCOReD)
cLS=CL
CD5=CD
CL=CLA+(CLS=CL4)* ((CLDES=e8)/(:5=,4))
CD=CD4+ (CDS=CD4)# ((CLDES=04)/(¢D=44))
GO TO 300
75 CALL AEROS(XLL,;CL9CDeXMeAAZIKEY9sTReCLDES+ALT9CORsD)
CLS=CL
€DS=CD
IPT(l)=~1
CALL AEROG6(XLDeCLHCL . 14AA)IKEY9»TRoCLDESsALTsCORYD)
CL6=CL
CD6=CD
CL=CLS+(CLE6=CLS)#((CLDES=¢5)/(46=,5))
CD=CD5* (CO6=~-CDS)# ((CLDES=e5) /7 (46=,5))
G0 TO 300
85 CALL AEROG (XLDoCLyCDeXMyAASIKEYsTReCLDES»ALToCORYD)
CLé6=CL
CD6=CD
IPT(1)==1
CALL AEROT(XLDeCLoCDIXMeAAIIKEY o TRyCLDESALT2CORsD)
CLT=CL
co7=CD .
CLECLO* (CLT=CLO)#((CLDES=66)/(oT=,6))
CD=CDE+ (CDT=CD6)# { (CLDES=e8)/(aT=,6))
G0 TO 300
95 CALL AEROT(XLDoCLICDoXMyAAQIKEY 9 TRoCLDES+ALT9CORsD)
IF (CLDES .57« 0.7) WRITE(6,4175) CLDES
175 FORMAT (# DESIGN . L=®#¢F5,3¢¢ IS OUT OF RANGE OF DATA.*/
g® VALUES FOR CLDES=,7 HAVE BEEN RETURNED,*®)
GO0 TO 300
2000 CONTINUE



IPT(1)==]
IF (CLDES oLTe 0.0) GO TO 16
IF (CLDES ,GEe 0,0 +AND. CLDES +LT, 0.1) GO TO 26
IF (CLDES +Gte 0o1 +ANC, CLDES +LTe 0,2) GO TO 36
IF (CLDES .GEes 0,2 «AND. CLDES LT, 0.3) GO TO 46
IF (CLDES .GEe. 0,3 «AND, CLDES +LT. 0.4) GO TO S6
IF (CLDES ,GEs 0.4 oAND. CLDES «LT, 0.,5) GO YO 66
IF (CLDES ,GEs 0.5 +AND. CLDES +LT, 0.6) GO TO 76
IF (CLDES .GEe 0.6 o«AND, CLDES LT, 0,7) GO TO 86
1F (CLDES .GE. 0.,7) GO TO 96
16 CALL AEROO(XLDsCL9CDeXMsAAyIKEY9TReyCLDES»ALT9COR9D)
WRITE(6,178)CLDES
178 FORMAT (¢ DESIGN CL =%4F5,2¢% IS OUT OF RANGE OF DATA.%/
8¢ THE VALUES FOR CLDES = 0,0 HAVE BEEN RETURNED,*®)
GO TO 300
26 CALL AEROO (XLDsCL9CDeXMyAAZIKEY» TR9yCLDESsALTICOR()
AAO=AA
cD0=CD
IPT(1) ==l
CALL AERO] (XLDyCLoCDoXMgAA9IKEY s TReCLDES+ALT9CORD)
AAl1=AA
CD1=CD
AA=AAQ+ (AA)1=AAQ) #( (CLDES=0,0)7(e1=0,0))
CD=CD0+ (CD1=CLQ)# ((CLDES=0,0)/(el=0e0))

GO TO 300
36 CALL AEROLI (XLDoCL9CDeXMyAAGIKEY s TReCLDES+ALTsCOReD)
AAl=AA
cD1=CO
IPT(1)==]
CALL AERO2(XLDoCLICD o XMyAAZIKEY s TReCLDES9ALT+COR9D)
AAZ2=AA
co02=CD

AA=AA]+ (AA2<-AAL}# ((CLDES=e1)/(e2=41))
CD=CD1+ (CD2-CL1)® ((CLOES=e1)/(o2=41))
60 TO 300
46 CALL AERO2(XLDyCL9CD9XMyAAyIKEY s TRyCLDESsALT9CORsD)
AA2=AA
€D2=CD
IPT(1)==1
CALL AERO3(XLDsCL3sChsXMyAAsTKEY s TRsCLOES»ALT9COR9D)
AA3=AA
€D3=CD
AA=AA2¢ (AA3=AA2) 8 ((CLOES=02)/ (e3=¢2))
CD=CD2+ (CD3=CU2) # ((CLDES=¢2)/(s3=42))
G0 TO 300
S6 CALL AEROI(XLDG¢CLICD¢XMoAALIKEYsTRHyCLDES,ALTHCORsD)
AA3=AA
€02=CD
IPT(1)==1
CALL AERO& (XLDosCLsCDsXMoAAs IKEY 9 TRoCLDESsALTsCOR9 D}
AA4=AA
CD4=CD
AA=AA3+ (AAG=AA3)# ((CLDES=43)/(ad=03))
CO=CD3+ (CD4=CU3) # ((CLDES=043)/(44=,3))
GO TO 300
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66 CALL AEROG(XLUDGCLCDeXMeAAGIKEYsTReCLDESvALT+CORD)
AAG=AA
CD4=CD
IPT(l)==}
CALL AEROS (XLUCLeCDyXMeAAQIKEYsTRoCLDES+ALT+CORD)
AAS=AA
CD5=CD
AA=AA4+ (AAS=AAG) #{ (CLDES=,4)/(e5=.4))
CD=CD4+ (CDS5«CD4) # ( (CLDES=44)/(e9=,4))

GO YO 300
76 CALL AEROS(XLUsCLyCDoXMyAA,IKEY9TRyCLDESsALT+CORsD)
AAS=AA
CcDS=CD
IPT(1)==1
CALL AEROS(XLDsCL2CD9XMyAA,IKEYsTReCLDESsALT+COR?D)
AAG=AA
CD6=CD

AA=AAS+ (AA6=AAS) @ ( (CLDES=45)/(+6=45))
CD=CD5¢ (CO6=CLS) #( (CLDES=e5)7(e6~,5))
GO T0 300

86 CALL AERO6(XLDsCLICD9XMeAAZIKEYy TRoyCLDESsALT»CORD)

AAS=AA
C06=CD
IPT(l)=~-1
CALL AEROT(XLOD3CLsCDsXMyAAyIKEYsTRoCLDES+ALT2CORYD)
AAT=AM
cDT=CO
AA=AAG+ (AAT=AAB)Y# ((CLDES=46)/ s T=,.6))
CD=CD6* (CDT=-CUG)* ((CLDES=e6)/ (ob=,7))
GO TD 300
96 CALL AEROT(XLD4CLICDXMeAAWIKEYsTRsCLDESHALTHCORYD)
IF (CLDES 6T« 0.7) WRITE(6+179) CLDES
179 FORMAT(® DESIGN CL =%¢F5,2s% IS OUT OF RANGE OF DATA,%/
&% THE VALUES FOR CLDES = .7 M4VE BEEN RETURNED,#)
300 XLD=CL/CD
RETURN
END

SUBROUTINE AEROOD (X[ DeCLoCDeXM9AAGIKEYsTRyC|.DESsALT9CORsD)

THIS SUBROUTINE IS DESIGNED TO COMPUTE TNE AIRFOIL
CHARACTERISTICS FOR A 16 SERIES AIRFOIL WITH A GIVEN CAMBER,

THIS SUBROUTINE RE{ATES CLeCDsCL/CDoMACHsT/CyAND ALPHA,
IT REPRESENTS THE DATA OF A 16=0XX AIRFOIL.

XM=RELATIVE MACH NO, AT BLADE ELEMENT
AA=ANGLE OF ATTACK IN DEGREES
IKEY1: CL=CL(MACHsALPHA,T/C}
¢ CD=CD(MACHCLT/C)
1XLD=CL/CD
IKEY2: ALPHA=ALPHA(MACHsCLT/C)



TR=T/C
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¢ CD=CO(MACHCL+T/C)
:XLD=CL/COD

ORIGINAL PAGE IS
OF POOR QUALITY

DIMENSION TORDER(2)9IPT(2) «ALP004(2649)9ALP006(2699)
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«143

-5‘6'
511y
0274’
081‘.
07Q5’
0“05’
09390
0855’
-539,

°o402’
-0‘13.
-04280
-.1890
=el74
-02320
e019,
«059,
=e044,
02580
02590
01400

0‘900
¢4T8y
0264,
e 765,

&
& ALPO021(2649)9CLI(9) s XMI(26) +sALPI(T)+CLODG(T926)¢
§ CLOD6(T7+26)9CLO00(T926) 9CLOL2(T+26)9CILO1S(T926)
& CLO1B(T+26)9CL021(T926)9CD004(5926)9CD006(5+26)
& CD009(5+26)9CD012(5926) 9CD01S(5¢26)+CD018(S5926)
& CD021(5+26)¢CLII(S)
DATAC(CLODG(19J) 9U=1026)01=194)/
1l =¢3959 =,39Z¢ =4,390y =,390, =389,
1 -e384 '0373' -03570 ‘o3a°’ ’0334’
l -.3489 '0343' -0340' ’0340' -03‘2.
2 =193y ~¢1950 ~e188y =,186y =,184,
2 =.154, '0138' -01219 “01140 '03219
2 =125, -.120’ '0117' -.115' -01260
3 0109 L0139 L0249 L0333, L0044,
3 .0979 0109. .109' .103’ .098’
3 .092! 01009 01080 01080 0095'
4 20609 ,227s  .251s 264y L2872,
4 0323 o327 «323, «319, «312,
4 0300' .310! 03170 0315' -3040
DATA((CLO0&4(10J) 9J=1026)91=597)/
5 4190 ,43Y, <464y L485, L5115,
5 .548y ,541e ,535, .528y .522,
5 0515' .522’ 05280 ¢527’ 0519.
6 612 L6599 ,T22s L7629 4803,
6 07940 .784’ 0774’ 0764’ 07560
6 JT4Ty 4761 T772s TT6y o767,
7 07739 .8170 0876! .918' 09420
T «9063 L8949 883y 875, 867,
T «860 «871s 87T, «B78, «8T1,
DATA((CLOO6(IoJ)eU=1026)91=194)/
l =,399¢ «,400s =4401y =~,401y =,402,
‘'] =e3969 =,3949 =,39]y =,388y =386,
1 =e4100 =,399s «,393, =,401, -e®10,
2 -0197' ‘0201' °02°3, ~.l98o -.194’
l --1750 -.1699 °0162! -01550 -0160!
2 =el6Ty =,16by =,173y =,184, =,195,
3 00020 0000' -00019 00030 0010’
3 L0529 L0606 ,080, L0078, L0071,
3 1062' .072O 0074’ 00660 00529
4 01920 0202' 02190 02309 0241'
4 42839 ,2929 +29Te  428Ty 2780
6 22809 2919 4292y «279y o265,
DATA((CLOOS(10J)9J=1026)91=59T)/
S «378» 04000 0426, 04370 0464y
S5 5279 5249 521 o515s 502y
5 o498y ,Sl4s 508y 490 <471,
6 5739 L6090 .7 59 4693, 731

s

0750’

ALP009(2699) sALP012(2699) s ALPOL15(2699) 9ALP018(2699)

'0394.
'03530
'04180
-0179!
'0133'
‘02120
0072’
00889
« 007y
.3060
02980
«128/

«555,
«506,
«235,
«8l4y
o741,
.362'
0928'
«850,
« 455/

'04020
‘04260
'0628'
=4185,
'u1779
-e232
00300
«055,
-,050,
0266,
0255'
«105/

«503,
«8T6,

02129
« 764,



cUAAL rauin 1

OF POGR QUALITY

6 oT439 7259 oT06s L6869 o607y
6 06789 06850 068“0 06610 06380
T 766s 7869 B804y ,8469 o887,
7 08580 .8‘1’ 08249 0807. 0789’
T «79)s  4798e o793y TT4e +754,
DATAC(CLOOS (19J)eU=1026)91=194)/
1 -03649 -.358' '0352' -03509 '03480
l -3335’ '.332' '03299 '.326’ '03310
1 =e3199 =.3209 =,3229 =,326y =+330,
2 =e192y =173y =41649 =,160, =415],
2 '0137’ '.137’ -01419 -.1‘49 -01450
2 -‘124’ -.129' -.134’ -.139’ -.1“6’
k] -000“0 -.0049 .002’ 00070 0013!
3 «040, 00‘9' 00570 0054’ 00459
3 0063' 0057’ 00510 0046’ 0041'
4 01810 .190! 02029 02110 02249
&  ,25Ts L2689 266, 2529 4233,
4 2589 ,2529 «245¢ L23Te <230
DATA((CLO09(I9J)9J=1926)01=597)/
S 43859 .393y 409y L4209 <439,
5 0499’ « 486, &6l 0433' «406,
S L4599 449y 638y 4269 <413y
6 558y o631y L64)s 672y 4704,
6 ,6559 ,630y .60&e 579, 55},
6 ,609, ,5969 ,582, 569y .555,
T +69Bs ,75b%, «B04s 832, 865,
T 783y L7499 L7164 682, ,648,
T <690 .678' 0666 «651, «637,

DATA((CLOY2(I9J)9JU=1e26)01=104)/

1 =¢4009 «,400y <4401y =,402, =0403y
1 =4600r «o397y =394y =,400y =e416,
1l =e389y «=,390y «¢391y =,393, =4394,
2 ‘0201' '0202’ ‘.2030 -.203’ -020“’
2 =01959 =,1935 =4192s =,214, =:227»
2 =o186y =,188y =,1899 =,191y =-.+193,
3 -00049 '.0060 -00070 '.007' '.002’
3 + 015, .015’ e0079 =4019y =o036,
3 oOlZ' .010’ 00090 .007' QUOS’
3 .192’ 0192' 01950 02010 0208'
4 «213 o204 «185, 0167, 016]y
4 0202 .1959 0189' o152 177
DATA((CLNI2(I9J)9U=1026)9]1=59T)/
S 3639 .3635 4379y 390y <406,
5  «4429  L42%9  o387: 4361y <317
S L412s 307+ 3R, 369, 356,
6 05‘0’ 05370 05670 0587! «619,
6 .570' .530’ 0495' .455’ .441’
6 5299 .S179 504y ,492, 480,
T «62T9 46729 4T159 7459 o777,
7 +649 «601> e549, «505, 0494
7 .578’ .570' .5620 .556. 0550,
DATA((CLOIS(IeUurou=1926)91=194)/
1 =e4000 =,4029 =oa02y ~o4039 =¢403,
l -0384’ '03860 'q&ﬂlﬁ '.431’ '0417'

1 °03870 '038R' -03899 '03909

06510
05050
09069
e 768,
637,

'03‘5’
'03459
-.3‘&0
-0147!
-01669
-4165,
0016’
s 041y
0005’
231,
0216!
0184'

e452
+ 385,
o340'
07230
0532’
.“73’
.858’
0611’
«558%,

0403!
.406’
0‘009
0203'
o211y
0203,
«002,
00300
«004,
0211!
0179'
0158!

«415,
343,
«302
«035,
.“65'
0‘25'
e 784,
05220
05170

'0399’
“.3829

e646,
03889
e909,
07499
eS12»

=e343
-03380
-03569
-01430
‘01450
«2190
022,
0045,
-0026'
0237'
02230
elb4,

0¢6S'
¢394,
02769
07159
05649
06059
«847y
617,
o¢93’

=803
-0387’
=e400»
‘0202!
-0137’
-0217'
«006
+003,
~e019
«215,
01959
0139’

0426
0379'
0266’
e643
04950
e384,
o762
0549,
.4830

=395,
-. 3769

=e39]1y =¢3969 =+403»

+655,
e 326
«892,
.153'
0824y

-.3‘0.
'0326'
we3&%y
'0140!
'01330
'02159
0027
¢ 056,
-.047.
246,
0238,
122/

2478,
o420,
0226,
e 702
«9569,
03410
+826,
0643’
«%35/

8J2,
«387,
3397'
0200’
9186’
02279
0009,
0015!
‘00279
e217
.206’
129/

0436,
04119
0233’
0631’
05269
0351!
« 139,
«576,
0458/

«e¢390,
-.379,
'04209

0666.
875,
oT72,
-L337,
‘0319.

-0137,
'0123'

00320
« 067,

o251,
«253,
05910
W448,

«680,
593,

« 805,
Q670.

0445,
419,

+602.
0537,

0694.
«586,

-.387.
=383,

N



ORIGINAL DAGE (8
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‘0184'
’0207'
0020'
‘0001’
0002’
.Zlbo
.187'
01699

03790
0312'
02879
e552
0415'
,4000
06720
0461,
.456’

'03979
-03560
003“8!
-s181,
~,149,
-,135,
«010,
0063.
Y T
.2009
nakl’
02029

0347,
0344,
0307’
05010
«398,
«375,
05999
e840,
0429’

-0346v
-0286'
“0325O
’01“6'
‘00980
-0151’
e 029
0075,
=e001
.?041
0192'

2 =,204 '0207' '02090 ‘0209’ o209y =4201,
2 ~o168y =178 =,202y =,223¢ =el21s
2 =+181 '0183' -,186, ~es18Y, “el191y
3 =,006;, “0009’ =o006, 00030 o014,y
3 403)ls L0089 =,024y ~,045, =,028,
3 «035, 0032' « 028, ¢ 025, 0229
4 01790 01829 0191’ 0196’ 0208'
4 0216! 01819 01469 01330 01510
4 0216' oell’ 02059 02009 01950
DATA(ICLOLIS(Isd)9U=1¢26)912597)/
5 e310 0325’ 0342, 03550 03710
S 03769 0322' 0270' 0245 027?'
5 0353’ o3¢6' 0338' .3309 0323O
6 LYY 04730 o¢990 0517’ ¢e539,
6 05039 0627’ 0363' 034‘0 0374!
6 .4599 .“52, ¢464' .“369 .‘31.
T  ¢5529 +58ls 618y .640, .68,
7 0537' 9468’ 04059 0379’ 0412,
7 0501' 059!9 06921 04869 04819
DATA((CLO18(IeJ)ed=1426)9lz=194)/
1 =400y =43999 =,398, =,397, =,397,
1 -o387’ -.4099 -.426. '.4060 -.3810
1 =344, ‘0344' ~+344, -.344! ‘~3459
2 =o177y =,183y =,184, «,184y =,183,
2 241979 =,2289 =,253s =4221s =418R5,
2 =e135¢ =,13Y9 '01350 -01359 =136,
3 0006’ QOO“Q 0003' .003' 00069
3 =.0139 «,051l9 =,077, =,046, ,007,
3 '1"650 .064’ ‘063’ 0063. 0061'
4 183y L18Jy ,L190s ,194, 198,
4 01530 .120' olnSO .140. 01969
& 42459 Li+3r L2819 42354 4229,
DATA((CLO18(Ls.))eJd=1926)9s1=35+T7)/
5 0317’ 0324‘ « 332 e341], 0347,
5 .274! .235 02169 02479 02999
8 3539 435U L3465 L339, 4333,
- 0426' .‘44’ .‘66. .478’ 040“'
6 .354' .299’ ¢273' 0296’ .366’
6 0412' 0407’ 04039 0400' 03960
7 5210 e 5399 D66, «588, «600,
7 0398y L3350 ,305, ,L,331, 4385,
T 44579 44549 4451y (449, 4447,
DATA((CLO2L (IoU)eJU=1926)91=194)/
1 '.37" -.369’ '0367' -.367' ‘0356.
1 «e3719 =,3799 =,36hy «,337, =,308,
] ~,311y =,313y =,316, =,318y =,321,
2 '01859 °.1820 '0179’ '0174! '0160’
2 =,194, "0217’ «,203, -,169, -,133,
C =a1129 =e1239 41359 =,141, =,146,
3 L,003y =,002y L0069y L0169y 4033,
3 '00280 '0040’ '0027’ 00040 00350
3 L0560 L0849 043y L036, 029,
& J1TRy L1750 4191 L2111y 4219y
4 L108s L0909 L10le o134, L1568,
4 ,165  ,155s L1448, ,142, 135,

—
~no

0106'

'-192’
’01650
‘02230
00?59
00329
-00170
215y
02229
01509

« 389
03510
0258’
«566
0450’
.37"
e663,
o497
0442’

0396’
0347,
03450
0179’
o131
01419
o013
0074!
00359
02009
0259'
0176’

e 348,
¢« 368
.2820
.4959
0422?
0354’
05799
0458,
2419,

0337,
0286
032“0
0139'
« 077,
«157
0016'
2094
=e013s
ujal!
2194,

.09l'°

'01839
=165y
‘02‘3’
0029'
0041'
o040,
02250
02260
«130/

-4010
03660
0238'
.575.
.“67’
03520
.637.
05090
0431/

=~s391,
~e344y
-.3440
=177
~e133
-elé4dy
00190
0072'
00261
200y
0257,
«160/

0343’
0366,
2265,
0463
04220
e 340
05290
0460,
413/

‘03410
'0293'
'033"
-.1530
'00880
-1165T
00019
.082.
-00200
«159
0187?
086/

~e175,
'01730

00320
»038,

0231,
02210
0807,
360,

.563'
0464,

«594,
«5C5,
-.387'
°036“l

'tlal.
‘ol34.

023,
069,

«189,
«250,
«314,
» 359,

«012,
04179

e 665,
+4h0,
’03559
‘0302'

«e173,
‘01000

’00149
00690

0136,
176,



DATAC(CLO2Y (12 0) 0U=1026)91=25¢7)/

S «2909 .29%9 <307y ,L,323, 318,
) 0133’ « 158y 0178' 0221’ 0270'
5 0268' .2580 02410 .239. 0231¢
6 G373y 373 L3844 .404s L9901,
6 0233? -212’ «229» .233' +340
6 .35l ¢360y 330y o320y o310
7 .4569 .463’ .4980 .522’ 05060
T «2T0s  o24C0 4268y 320, 4,377,
7 .339- .3779 03660 .356. 0356’
DATA((ALPOQG (JeN)eNZ10D) 9sJ=1913)/
& -~.059 ‘2.070 ‘.100 l$9" 3082!
8§ -4.08, '2.10' ~e13, 1075' 3.63,
& -6010' ’2012’ ’0239 10559 3040'
§ =4,100 =2,149y .30y 1.45, 3.23,
& -4011’ 'ZQIb' '039' 10319 30010
& =4,09y ~2,10» -ob4, le24y 2490,
§ =4,08y =2,18s =,500 117y 2.82,
8 -4.06' ‘2.20’ -057' 1009’ 20760
8§ =4,059 =2,28s =~,67y 1.01y4 2.73,
8 -QQIQQ -2140’ ‘077' 0910 2068'
& '4023’ '2.53’ -, 88, 033’ 2.68,
B =4,36s =2,6T2 =,95, «85, 2473,
& =6,53¢ =Z,7T6s ~,95, «90y 2.78»
DATA ((ALPOQ& (JsN) sN=109) s J=jae26)/
& -“.62' ‘2.76' °.89' .95' 2.8@.
& =4,.,55¢ =2,A% «,86, 1.009 2.90,
& -4062’ -2062’ -062. 1.03’ 2.94’
& -*043’ ’2.6‘0 ‘.800 10070 20981
& =6,449 =2,63¢ =,81y 1:07y 2498y
& -10.107' ’2.67' -.859 loO#. 2093.
& =4,51r =2.72s <=,91s 95, 2,85,
& -4u54v *?.7“0 ’ng' 038’ 2-79'
& -6.53' ‘2.7b9 ‘.97’ 089. 2.800
§ =4,549 =2.699 =86y 1.00s 2489,
& =3,R9, «~2409 -,32 206, bodl
§ «3,83y «1,95y <=,139y 2.87, 9.92
§ ‘3.ﬂ3’ ‘1089' ‘006! 3o3so 7.030
DATA((ALPOOG(JoN) ¢N=199) 9 J=1913) 7
& "40010 -2.059 -.02' 2.09. 4023'
§ =4.,00¢ 1,999 0,00s 1.98¢ 4.00,
& =3,99¢ «1,97 e0le 1483, 377,
& ‘3.99’ ‘2.02. -003' 10740 3.6“'
& =2,98s =2,069 =,100 1465, 3.43,
8 ’3098’ "2.08' -01" 10579 3.32’
& «3,989 =2.,10¢ =~,18y 151, 3.22»
& =3,98y =2,14s =,28y 1l.44y 3413,
§ =4,01y =2,189 =s37» 1.36, 3.04
& =4,006, ‘20&3’ =46, 1.28, 2.96'
L& =64,059 =2,28» ‘056! 113, 2¢93,
L Y ‘4.08' -2.33’ -.66’ l.ll' 2.92’
L ’6010| -2939' '0670 10179 2.99’
DATA((ALPOO6(JeN) sN=199) 9J=14926)/
& =4,129 =2.3% =,61l9y 125y 3,09,
$ =4.069 22,29 =,55¢ 1433, 3.19,

ORIGIMAL PAGE (3
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030“!
030“0
0194,
.37Q.
377,
0275'
0067!
0419’
0310’

5088'
5,66,
5.050
4,83,
4,59,
4,49,
‘0400
443Y9,
4038'
4,42
4,49,
4.54’
4,61

4,67,
4o7l’
“0760
4,80
L)
40730
".65'
4,59
4-59|
4,66,
6,52
8.919
10.57s

6.28'
50910
Seaby
5027'
5002.
4.90'
“080'
4074'
4,69,
4,689
“076'
4 ,B5S,
4,99,

5.!9’
5.37’

0275’
c301'
0175’
0343|
e381%
o248
«418¢
.‘2"
02870

8.3“0
7.78'
7001!
60‘9'
5.98’
5.91.
5.9- $
5.89'
5097.
6l
00290
6068’
60659

6079'
5089.
70000
7.08
7410
6.94,
6.71’
6053’
6.470
6.69’
10,09
11090'
14011'

8-359
8.160
Te94y
Te40y
6.88’
6,64y
60490
boSﬁ!
60700
6099’
7029!
70590
7.88'

B8:189
8055'

e 266,
«289,
01580
.307!
«371,
« 227
e 368,
o4lly
2267/

10,82,
10032'
9.61,
9.05'
80830
R.B89,
8.98,
9.26'
9447,
9.689
9,93,
100150
100260

10.409
10.53
10.64%,
10075’
10,70,
10,48,
10635,
l0.3h’
100390
10.39’
13.66,
16.88’
17465,

10.429
10.“2'
10.82'
ICQOIO
945,
9.21’
9e2h,
9;69'
1017,
10,47
10.7"
10098'
11419,

11.46,
11,97,

0217'
«278,

271,
03610

319,
+ 398,

13.30,
12.85,
l12.21,
11.02,
11.71,
11.97’
12.18,
12.77,
13.01,
13,25,
13,56,
13,82,
13,86/

14,00,
14436,
14,27,
14,42,
140319
14,02,
130960
14,15,
14,31,
14,09,
17.23,
17,87,
21,19/

12,50,
12,68,
13,70,
12.63,
12,01,
11,77,
12.04,
12.81,
13,65,
13,95,
1“019'
14,37,
V6,50/

14,76,
15,38,

13



14

L =3.89y =2,22% =,51:
& "3.79’ -8018' -.‘.7’
& =3,93s ~2,21s =,50
§ =3,929 =2,270y ~,54,
K =4,01s =2,299 =~,6]1,
& =4,069 =2,2% =,00,
& ‘3.99’ -2.15' ‘0530
§ =3,919 =2,0% =,42,
(8 -307“’ -lo75' .190
£ =3,71s ~1,60 «48,
& ‘3.71’ -1165’ obb'

DATA((ALPOOQ (JeN) o N=1
§ =4,429 =2,09 e 04,
& ‘4.45' ‘?.29’ 004.
8 '6.910 '203”' -0020
R «4,53¢ =2,429 =,08,
R =4,539 =2,50+ =,16,
R =4,58¢ =2,540 =~,20,
R =4,5T7y =2,57s <,27,
& =4,60 2,600 =,22,
& =4,A3¢ =P.,63s =_,38,
R =0 ,hhy =2,640 =,45,
£ =4,70s =2,6D99 =,53,
L ~4,7hy =2,63y =~,58,
& —4.31' -2062' -.560

DATA((ALPO09(JeN) oN=1
£ =6,T4y =2,5%¢ =_4T,
LS -4.,55) '?05‘.. ‘.44|
& ’4.64’ "?0579 -.470
LS '60770 -?.699 -QSQ'
£ =4,83y 2,79 =,T1,
R =4,83¢ =2,73, -7,
& =4,949 =2,74y =~,b}ly
& -40“3' '?.70’ -.55.
& ‘40790 ’2065. '050,
R =4,75¢ =2,60s =,44,
R =6,5Ts =2,38y «_06h,
& 'l’o=39 "?012' 0290
L 6,48y =) ,82 e 5h

DATA((ALPO12(JaN) oN=]
|8 '“.00’ -1099’ .04'
& ’bQOOO -l.Qq, 0060
L ~3,999 =1,97, « 07y
& =3.98¢ =1,97, o007
& =3,979 =1,9h, « 020
& =3.97s ~1.97s «,02,
R =3.,97s =1,9He =,06,
& '3.9q, '?.UO’ -.090
£ ~3,990 =2,03s =~,12¢
§ =64,000 «2,05s <=,14,
§ «4,03s =2.07s =,1l4,
1 8 -“.059 ‘2.08' ‘007'
& ~4,00¢ ~1,R06. o200

ORIGINAL PAGE %
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le4l, 3,29,
1.4%, 3.31,
1035. 3.23!
1.27y 3410
1017. 2.98’
14169 3400
1269 3415,
1039' 30310
2209 4459,
2.970 0019’
3.79’ 7.51,
19)9J=1913)/
2'19’ 4.179
2010’ 40070
1.9R, 3.9)
10899 3081’
1.7T7, 3.64,
1.71s 3,53,
lobﬁt 3o430
1.59, 3.33,
123, 3.24,
147y 3418
l.40, 3.23,
10379 3037'
1¢474 3,64,
19)9J=164426)/
1.6%, 3,93,
log?i ‘0-800
10140 4'080
158, 3.7R,
1163. 3.510
1.4l 3.1,
1e47, 3.500
1056, 3.01.
1.61, J.72
1468y 3,86,
P2e2le 4490,
P85, 9,91,
30500 1.269
19)eJ=1e13)/
Pells 4,68y
?.Uq' 4.“3'
2:05, Q4220
1.99, 44100
1092. 3.96'
1.F9s 3.85,
1.R4, 3.77,
1Koy, 3.67,
loa?g 3060'
10870 3oh3'
1.96, 3.78,
2.15, 4,24,
2438, 5,04,

DATA((ALPOL2(JeN) oN=109)9J=14+26)/

& _3.Q3' ‘1072'

«37

2+50,

5.3“'

5.45'
5.39’
S.?78,y
5.13’
5.01’
5.05’
5029’
5.564,
LY
9,42
11.59,

6.609
5.99,
5,65,
5.43'

022.
5409,
50080
9,09,
5,15,
SOZQ.
5.58
SeF% 0
6.41’

7."10
Te72y
7.53,
6,R4,
b.lgﬂ
S RH,
6.10,
6.43,
6.769
T.10y
RB,99,
10,46,
11-61’

Te54,
6,93,
6545,
6.150
5.82.
5.689
50619
5.69
5.97,
6,760
7.97’
9.,R9,
11.80,

12.00'

H.99,
8.969
8053’
8.16.
8.04'
8.130
8.‘6'
80790
10.670
12.65'
15,679

90“6!
50570
74959
70600
7019’
Telas
Te29s
T«5Bs
7.92’
He2To
8.96’
9.50
100299

11e13
12.789
130010
12.241
1103‘;'
10720
lucqq’
1119
]1.630
11.980
13069'
150069
19.77

10096’
909"9
9,15
80700
H0299
He,21
80640
9.130

10.300

AI.GZo

14,120

11030’

19,800

190550

12.87
1300“'
12430,
11.70¢
11.58,
11.80,
12000,
12.24,
130509
15,87,
19.76,

120310
1115
1040,
10010'

.68,
10.100
10.32o
10,81
1112
11039'
120?20
110019
l‘cl’.

15.26.
17035'
l%o‘qi
17,65
1557,
150569
15485,
15495,
106s51
160859
12,40,
19.66’
?0002'

14.3q9
12.PbHe
11,865,
11.23
10.82y
10.9“'
12000'
1283,
14465,
16.,R9,
200280
24470
T80,

27-nN9,

16,76,
17.12.
160089
15.24,
15.12,
15.47,
15054'
15,69,
16,53,
19.10,
23,84/

150170
13,73,
12.86,
12.60,
12,16,
13.07,
13,35,
14,03,
1“0320
14,52,
15,58,
16,64,
18,06/

19.38,
22.91,
23,97,
23,05,
21077'
20,59,
20,73,
20,71,
21,39,
21.73,
?3.110
26,25,
24,28/

17,179,
15,42,
1“0550
13.76,
13,135,
13,28,
15.36'
16,54,
190000
26,643,
J2.11,
35,80/

34,64,
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8§ =3.,94, ~1.88¢ 020y 2.269 4493,
& =4,139 =2,130 <=.03y 2.05y 4,369
Y '40139 2,140 -s15, le94, 3.8G,
[ 3 '4012’ -20169 -ol¢’ 1091’ 3082'
8 =4,11y =2,1%9 =,12y 1.98, 3.89
& -4010’ -2.129 -.lOo 20050 ‘005'
& =4,099 =2,119 <«,09sy 2ell:e 4,28,y
& =4,079y =2,090 =,07y 2419y 4,50
& =4.06 '2.07’ '0059 2.26' 4.71'
& =4.000 =1,97s «05s 258, 5.59,
& =4,000 =1,83 224y 24965 6,31,
& =64,04y =-1,73, «35¢ 337, 6,92,
DATA((ALPO1IS(JsN) sN=199) 9 Jd=1913)/
§ ~4,009 -1.96 o084y 2,32, 54,34,
8 -3098’ ‘1.939 .090 2025’ 5.019
& -3098' -1.91’ .06’ 2012’ 4074’
8 ~3.979 «1,92s =,03y 2.05, 4,56,
8 -30979 ‘1092’ '013’ 10929 40359
§ =4,01 °1099. -0180 1.86, 6024'
& ~4,059 =2,08s <,239 1.800 %.12,y
& 4,109 =2,1069 =,27y 1le74, 3.99,
& ’4012’ -2024’ ‘0310 1.69' 3092,
& =4,159 «2,30s =,31y 1.83y, 4,38,
& ‘4.13’ ’2.21’ -009! 2027’ 5.“9'
& 3,99y -1,98, e28s 2487y To76,
8 ‘3070' -107“’ -519 30200 90209
JATA((ALPO1IS(JUeN) sN=199) 9 J=14420)/
& =3,83y =1,78, «3le 2.Bl, 7,37,
& =4,18y -2,16, e0le 24219 5Se71,
& -4.23' ‘2.369 '.33' 1077’ 4099’
§ ~44209 =24329 =,409 14729 4467,
1 S -‘.lﬁv '20260 ‘.360 1077. 4.77’
& '4013’ '2.18’ °o320 1.820 4089.
& =4,12 ‘2.17' =30 1.88, 5002’
& “4.11’ ‘2.14’ 2 Y4-X) 1.94, 5.17.
& -40109 -20119 -.23’ 2.00' 5.32’
& -QQOQQ -2.09' '0211 2.03' 5.“3’
[ 8 "4.0" -1093’ -.02' 2.53’ oioo’
& '30979 '1.78' 020' 20930 60769
& =3,77y ~1,58 P 330, Te22
DATA((ALPOIA(JyN) oN=149) 9JU=1s13)/
& =4,00 ‘2021' '007! 2.259 5.529
& '4001, -2.169 =e04, 2.2“’ 5.270
& -4.02' ’2015' -.03' 2014’ 5-01’
& =4,039 =2,19%y =~,03s 2.08y 4,869
& -“0039 ‘2010’ ’006, 20039 40729
& ‘4003' ‘2.189 -010' 2.00. 4069'
& -4.06’ -2019. -.14' 2000’ 4.71’
& -4.089 -2.21, -.19' 20009 4.95.
& '60139 '2.16’ -.230 20189 50759
& ’40149 ‘2.03’ olbv 2078’ 8009’
£ =3,90 -],68, «e60¢ 30399 11,61,
& =3,70¢ =1,400 e85, 3719 13,94,
& =3,94y ~1,76y 069y 3,129 11494,

NATA((ALPOLB(JaN) 9sNZ19T) 0 J=14920)/

10,74,
9.89.
8092.
8.57!
8.90!
9.13,
9.319
9.38,
9.43,
9080’

10015'

10065’

8.89'
8.35,
70709
7035’
6.95,
6.80'
6,70
60810
8.39’
11.71’
14,644,
17.290
20.63'

17.89’
14004’
120380
12.33’
12 .3,
12.71'
12.58.
12.509
12,56,
12.760
13,160
12.65'
12.23’

9.660
9.28.
8,68,
8.22’
8.00'
8002’
8050!
10.15.
13,09,
170180
22472
cOeb4y
23,37,

l7e75’
170309
16062'
16073'
17006’
16068’
160210
1563
1514
140150
14,000
1‘.39!

12459
12.06
11.060
10060'
10005’
10013!
10,82
13.26»
21.299
23.47’
240209
26481
32.069

28242
22.74'
20,89
2108&’
22.399
2Ce260
21.479
200839
20,569
200760
20,29
18.53'
17l34,

13.87
13.49'
12.68'
110959
11'77’
12010.
13.260
16.21’
204,64,
26027'
33.839
38.94'
3“0809

2‘.77’
24.70;
2‘.319
24,90.
25.22’
244,23,
23.10!
21.88,
20485,
130509
17.85,
18,13y

160301
15.76»
1‘.4?’
13.85’
1315
130‘7'
15095’
190730
34,19,
35,24
33.95’
36.33,
43,49,

38,95,
31.“3'
29.40,
31.38,
32415,
31076’
300360
29017'
28.56,
28,76,
27.‘3'
24.41’
82.‘10

1“008!
1771,
16068’
15.49.
15.55,
16018’
18002’
22.27'
28.19,
35.36,
44,94,
51.5“0
‘6023'

31.79,
32.11’
32,00,
33,06,
33.39,
31.77,
30.009
28013’
264,57,
22,85,
21.69,
21,81/

20,00,
190~69
17.78,
17,11,
16,25,
16,80,
19,07,
26,16,
47,10,
47,00,
43,71,
45,86,
54,91/

49.“7.
60.130
37.91,
40,90,
41,90,
41,29,
39,24,
37,50,
36,56,
36.76,
34,57,
30,29,
2T.47/

22.29,
21.92,
20.68.
19.13,
19032'
20.27,
22,79,
28,33,
35,74,
46,65,
56,06,
63,94,
57.66/

15
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§ =4,19 -20159 =07 2:06, BeT70
& =6,400 -2.“9' ’0590 1054’ 6e100
& -4.“9’ '2.64’ -.72’ 1036' 5019’
& =4,53, '2;6" ‘o7°§ 1038' 5021’
& =4,539 =2,63s =,68, 1.45; 5.6l
§ ~6,569 =2,629 =,65, 1e¢50s 5He59,
§ ~4,54 °2062’ “06“' 1.52, Se75s
§ =8,589 =2,629 =,649 1.549 5,89,
& -‘.S" -2.62’ -.&‘. 1059' 6000’
& -4.53' -2.61’ ‘.629 1065’ 6016’
L =46,49 -2061’ ‘052’ 1097' 60930
& =4,56s =2,580 <=,509 2,459 T.42
& =4,56 '2.56’ =31, 2076! 7064!
DATA(CALPO2Y (JeN} oN=199) o J=1913)
& -‘.289 ‘2.169 ‘.030 2039’ 6. =0
§ =44,33y «2,1Y «020 2eb2y Oebuy
& °4o35' —2.22' -.069 20!6t 6.280
[ & ’4.3‘9 °2.27' °ol79 10890 50900
& 4,459 =2,41 o34, 1.80, 5.98
& =4,549 =2,54y =,33, 1.95, 6,48,
B =6,669 =2,620v =,21l9 2.40s T52,
& -6.63’ -2.50’ -.010 2096! 90059
& =4,49y =2,30, «el19s 358, 11.38,
§ -4,33, ‘2.07' .610 4.639 15.03’
& “.26' -1.81, .62. 5.56. 18.53’
& ‘“0‘2' -1.97' 0‘29 ‘0869 14077,
& "4.75’ -2.37' -.05' 3.52’ 12.32’
DATA((ALPO21 (JsN) 9N=199) yJ=1ae20)/
& -5.05’ '2.779 ‘.420 2.639 9.2“'
& 'So?l' -3.09' ‘0870 2014’ 1.‘0'
& =-5.,09¢ =3,18y =1,10, 2.11, 6.88,
& ‘5006' ‘3.09’ ‘096' 2.25’ 70450
& "097’ -2.99’ ’0829 2!47! 8.11!
& -4089' ‘2.88’ ‘067’ 2.6&' 3-65'
& '4092’ ‘2.81! ‘057! 2e87, .24
§ «4,93¢ =2,72¢ =~=,48, 3,05, 9,89,
§ =4,939 «2,67s =,41s 3,20y 10.%4,
B =8,909 =2,62y ~¢33, 3.354 11,00,
& ~4.86y =-2,56, 2«02y 4,15, 13.14,
& =4.91» '2.51’ 025' 4,68, 13079'
8 -QQB3’ -2.420 038! 5.22’ 160650
DATA((CDO004(1eu)9U=1426)91=1e5)/
1 .00469 0046y ,0046s 0046, 0046,
1 .0046s ,00469 ,00469 0047, 0061,
1 ,02259 +022bs 0226y 40225, 0220
2 00066’ 000659 000649 00064’ '°0b49
2 .0(’65’ 00066' .0070’ .0077’ 00088'
2 .0266. 00267' 00271’ 002769 00275'
3 L0177y «014%s ,01269 0122y 01179
3 00116’ 001139 00119’ .01359 001810
3 0387y 04059 L0417y 0428, 0439,
4 ,0446y ,03599 L0305¢ 0278, 0272,
6 ,0605¢ 0639y ,04B2y 405249 40967,
4 0772+ 0805y ,0838s 0871, 0906,
S <0877y 05999 L0537y 40569, 0623,

-—
(=)

19003O
15,62
15.89.
15,37,
14.519
14,36,
14.21'
1402!’
1‘.160
1‘.00’
16033’
13,57,
13.12

11.“7'
1100‘9

9.19'

9.32’

9.79’
110020
12'85'
15,61,
19.71'
2508‘9
31.87!
25003'
23414,

2005,
16,62
16419
17045'
18,92,
190469
20.05’
210000
21.56,
220110
24.57'
2“.05'
2‘.65'

000469
oOlll’
c01850
.00659
«0138,
.02800
+0115,
002370
005010
002930
20609,
010470
00651'

29.28.
25.1"
270009
25.89.
23.81
23,2640
22472
22+54
22.330
2184,
21.7‘0
19.72s
180600

160290
150‘9D
13.309
120710
130600
15057’
18919’
22.16!
28404y
36.65'
450209
35.28’
33095'

:1.8‘1'
2 14,
25 .S,
27.459
29073’
30,270
30,869
324115
32.61’
33,22
36,00
34.31
3“.650

«0046,
«0161,
«0159,
« 0065,
« 0196,
« 0278,
00115!
.0293'
<0565,
0321y
.0651
oll‘l'
« 0691,

39,54,
3‘-679
38.11,
36.42‘
33.12
32013’
310230
30.880
30.‘9!
29069'
29015’
25,88,
24,08,

2l.11y
19,93,
160810
16.10’
17,41,
20.11'
23.52y
28.72!
36,38,
47,46,
58,53,
‘5.5#’
46 T6,

41,68,
35,67,
34.79,
37ok59
‘0.540
41,08,
41,68,
43022!
‘3.780
44,33,
47.‘3'
“4.56'
44,55,

« 0046,
«0200,
«0149,
00065'
0023“’
20274,
«0116,
« 0340,
006320
«0349,
« 0694,
e12169
00759’

49,79,
‘“019'
49,22,
46,95,
‘2.‘2!
4]1.02,
39.74%,
39.21 9
38,65,
37.53,
36,56,
32.03,
29.56/

25.93,
2‘.38’
20432,
19,49,
2l.22,
24,66,
28.85,
35,28,
4‘0710
58,27,
71 .87.
55,79,
55,57/

52.49,
45,19,
“7.45'
51,35,
51.89,
52.49,
54,33,
56.89.
55.44,
S8,86,
54,82,
54,65/

+ 0066,
«0221y

000650
« 0253,

00116,
«0370,

003770
« 0736,

0826,
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S 008960 00969’ 01051. 01]33’ 01215’ 01282’ 01332, 01332’ 01432.
5 +1471e .1498s ,15269 ,1553s «¢1580e 1707 ,1792¢ ,1826/
DATA((CDOO06(1oU)0JU=1926)91=195)/
«0044s ,004%¢ ,00469 0044y 400449 00449 ,0044e 0045, 0046,
.00‘7’ 000§9’ .0053' 00071’ 001620 00218' 002619 00287’ 00293.
«0297¢ 0301y ,0302¢ 0301y «0300s 0284y ,02619 0238,
00070' 00069’ 00069O .00690 00069! 00068’ 000660 o°068| .00680
«0069s 00785 ,0084, 0117, 0188 0244y ,02839 0311y L0330,
00364y ,0348y ,03529 03564 <0360y 0365y ,0358¢ ,0338,
.01490 00137' .0131' .0128. .012‘0 301230 o°12l’ 001209 00118.
00119' 00128’ 001450 001850 00253' 00321' 003750 o°~°6' 00“27’
0044" 00‘59’ 00‘73' 004889 005029 .0582' 00662' 007‘30
«0384y ,03149 ,026Ty 0237y 0217y L0213y 02239 0246y L0275,
«0316, 0388y L0460, ,0532, 0925y 07364 0825, « 0897, L0951,
00982y L1013 1037, .1052¢ 1066, 1153y ,1239s ,1326,
00699, L0522 L0515, ,0546, (06159 06500 .G68&s» 0719, L0753,
«0815, 0881y L0947, ,1013s ¢1121,y .1265s 14089 .1553¢ L1711,
«1792¢ ,1810s 1839, ,16862, 18864 ,2025s ,2153s 2261/
DATA((CDDOO9(19U) s U=1426)91=1+5)/
« 00446, « 00464, «0044, 0004" « 0044, e 0044, ,0044, « 00646, L0064,
«0044, ,00645+ ,0061, ,0090. 0148, ,0224y ,0312, ,0379, .0428,
«045T7y 0485, ,0508, 0527, ,0933s 0506, 0664 (0422,
«0963, .0064y ,0066, ,0065, <0066, ,0066s 0067y ,00067, ,0069,
+0076s 0092 ,0135, ,0196, 02669 0337, 0399y L0450, L0490,
.0517' .0539‘ 00555' 00565. 00569. .0569’ .0556' 005‘2'
«01200 0123y ,01249 ¢0128, (0125¢ o015y 03259 0126, .0126,
03132' ¢0]51' 00223' .0302' 003859 .0‘60' 0052“0 .0558! 00592’
20613+ ,0640y ,0661y .0682, ,0697s 0773, ,0842y ,0910,
«0251y 02629 ,0238, ,0236, ,0236, 02379 0237y ,0238s 0250,
<0298y .037%, ,0470s 0575, 0685y 0800, .0905¢ 0993, ,1048,
.'.JZo oll“b' 011899 012329 012750 013689 01‘22' 01“32'
«US02y 04066, ,0035¢ 0622, ,0439¢ 40667, ,0517s 0602, 0688,
.0773' .0865’ .0968‘ .1067’ ollbl' 01264' 013‘7' .1639’ 01532.
016060 91669. .1732! 01787' 01842! 01957’ 01957’ 01957/
DATA({CDO12(I9U) sJ=1926)91=145)/
«00599 40059y ,0059s <0059, 0059y 0059, 00599 L0059, L0059,
00061' .0067’ 50139’ .02‘02’ .c357’ .0‘68’ .0558’ .0616’ .0666'
«06959s .072%¢ L0738y 0749, (0756¢ 0TERy 0764s 0T17,
.008;! '008‘9 00085' .00“5, 00035: 00085’ l0°85' 000850 000850
.GC'QO -016‘! .0263! 00365. .0‘71' 00553' 00616’ 00676’ 001080
3737’ 007650 00785' 007959 008050 008“90 0085‘0 008‘3’
.0151! 001‘9' .01“8! C0149' 00169' oOlSO! 001529 0015¢0 001630
.0209’ 002970 00385. 00“780 00532’ 00670' 00746’ 008030 00850'
.0996v 00927’ 00961' 009929 01008’ 010820 01126. 01160'
e0233y L0251y ,0260, ,0265, 0253y 0270y ,0272s 0287y 0323,
.04710 00637' .07900 '0929’ .103.'. .lll" .1190' .12565 .1316’
213720 01617' e144Ry 1479, ¢1508¢ o163Ts ,1693y 1744,
20387y «N&60ly ,0416, 00622, 0650y +0688, ,0582¢ 0636, 0792,
L0947y 411169 ,1300, ,1484, 416269 41762y 41859y L1923y ,1953,
.19829 02011y ,20164 2016, .2016¢ 2016, 20169 L2016/
DATA((CDOIS(I'J)’J 1¢26)91=195)/
1 +0071s 0C65¢ ,0062¢ 0061y 00609 o0060y ,0060¢ 0061y L0070,
1 40138y 02199 L0356 ,0497y 00633y 0764¢ 0861y 0953, L1016,
1 1974, 01119’ «1155¢ (1179 <1187 1182y 1099y L1009,
2 00104' 00105’ |01079 00109’ 001119 061120 oOll“. 00!23' 001“80
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002359
011109
ool97'
«0323,
«1198,
e 0275
+ 0684
« 1598,
« 0399,
01073’
02317’

VRSP LPWWWNON

00331’
.l163!
00203'
« 043,
01261’
00322'
00806’
ol6599
.04760
01266’
.2‘03’

e 0449,
011969
« 1206,
00558'
013059
« 0346,
0925,
«1700,
o°51‘.
«1438,
« 2488,
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« 0567,
01228'
« 0207,
«N664,
+«133%,
+0358,
«1048,
1735,
« 0534,
01596’
025509

« 0685,
e l248,
00209'
007720
« 1365,
«0370,
01172,
.1770’
« 0953,
01753!
« 25948,

DATA({CO018(19J)9U=1926)91=105)/

«0081y
00187'
1277
00112’
.04219
.1346!
00l979
« 0575,
01‘389
003§6’
011039
«1977»
« 0553,
«1562,
« 2976,

MR NELLWWWNNN P -

00089’
003Q8'
01308’
«0152y
005650
013950
0026?0
00695’
.1‘860
.0486!
01297'
.20030
00739’
« 18864,
030359

00097'
005260
«1339,
00173'
«0T71S,
1420,
« 0302,
.08170
015220
095389
31‘890
.20‘0'
008300
«2150,
«3085,

.0100!
. 0693,
0135‘9
«0183,
« 084S,
ol“‘?'
00319'
«0930,
015‘2’
« 0564,
«1631,
.2069’
« 0876,
2351,
«3135,

«0106,
008‘5’
olssg'
«0193,
« 0966,
01‘539
003379
+1037,
01563'
« 0595,
01738'
«209%,
009“’
02502’
031849

DATA((CO021(I9J) s J=1926)91=1+5)/

«0093,
«0405,
01421’
c°l36’
+049G,
01520'
«C280s
00719?
01793’
« 0556,
01291’
e2257»
01044,
02125'
+ 3069,
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DATA(XMI(JS) 019261/ 0390050,6066590,7967259e759T75s

.01139
00535'
.1500'
00172’
00620'
01617’
003320
.0837’
-1836’
<0668,
.1‘49!
92320!
el234,
02285’
030910

.0123,
006659
+15785
00190!
«0T741
.l1l3'
0358,
« 0959,
«1878,
.0730'
015779
023589
1329,
-?46"
+3084d,

0129,
« 0795,
«1656,
00199,
.0861,
017579
+0371,
.10879
1919,
«QTT2,
«1702,
«2396,
o?bﬂﬁ,
« 3084,

«0135%,
20915,
1714,
«0208,
<0982,
e 1786,
«0383,
«1215,
+196],
+0814,
« 1826,
«2433,
01“23'
«2764,
«30R1,

« 0792,
01260'
« 0209,
.0881'
01‘63’
.0382'
«1283,
21925,
« 0579,
«1879,
« 2697,

.0106!
« 0983,
«1358,
001939
010719
01521’
003509
.11“3'
« 1683,
0061“0
018099
02250'
0981,
02525'
3429,

« 0137,
010250
018169
00213'
«1103,
« 1857,
003980
«1331,
020319
« 0840,
01920'
02509|
«1446,
02898'
«3062,

« 0892,
« 1205,
002‘09
«097S,
o 1521,
00398'
e 13769
02025’
20626,
«2002,
e 2697,

«0108,
010960
.13“19
002050
«1165,
01553,
« 0367,
« 1248,
0189‘0
00660'
.1858.
22806,
«10S1
.2713'
« 3535,

« 0142,
01133’
o 1004
oﬂZZ"
012240
« 1857,
« 04821
21646,
«20219
« 0884,
2005,
02530!
01610'
.29‘11
e 3042,

« 0367,
.lllg’
00212'
«1063,
¢ 1545,
« 0642,
« 1668,
02126,
00751'
2124,
«2697/

001100
«1173,
«1320,
.02200
012‘2'
«1586,
0392,
« 1344,
1925,
+0767,
019089
02561'
«1139,
.28009
36642/

00167’
01262'
1775,
«0N307,
OIB?R’
«1857,
«0501,
015610
02010!
« 0973,
«2089,
025510
.1781'
02983'
«3023/

.S .80.8250.85’.875'.90.9259.950.9750100110025'10050100759
&lol!10125910150103910450106/
DATA(CLI( ) oJ=1909)/=e00=02+0009e29c40eb6peB831e0sle2/

DATACALPT (U 9U=147)/=4,09=26090e0+2:U940096.008,0/
DATA(CLITI(JU)9J=195)/0,00e20,40e69.87

JIORDEQ(1)=]JO0RDER(2) =]

IPY (1)

IF (IKEY .EQ.

IF (TR
IF (TR
IF (TR

18

z -1

2) GO TOo 1000

oLTe +04) GO TO 9
.GE. 00‘ .ANDQ TR .LT.

.GE. .06

«AND,

TR LT,

«06) GO TO 1

«09) 6O TO 2

«1039,

00235,
« 1135,

« 0546,
«1537,

« 0897,
«2232,
0112,
1232,

« 0208,
1294,

« 0662,
«1391,

« 0923,
«1945,

«1329,
«2388,
002770
«1343,

«0401,
1424,

0605,
1677,

«1132,
22173,

«1953,
«3026,



1000

30

10

ORKXNpi ?:rn
OF Pocz ¢ «/ -

IF (TR GE, +09 JAND. TR LLTe o1272) GO YO 3

IF (TR +GE, ¢12 «AND, TR LLTe ¢15) GO TO &

IF (TR +GE. +15 AND, TR LLTe 18) GO TO 5

IF (TR +GE, «18 JAND, TR +LTo «21) GO TO 6

IF (TR .GE, +21) GO TO 7

CALL IBI (74ALP1+269XMI 4T oCLO04GsIORDERIIPTsAAOXMeCLFTO04,4IERR)
CL=CLFTO0s

GO TO 400

CALL IBI (T+ALPI926eXMIoToCLOO0GsIORDERIIPTsAAIXMICLFTO04y]1ERR)
IPT (1)=-}

CALL IBI (7+ALPI+26eXMIsT7oCLOO06G+sIORDERSIPToAAsXMeCLFTO06,41ERR)
CLECLFT04 ¢ (CLFT06=CLFT04)#((TR=_,04)/(,06=,04))

GO TO 400

CALL IBI (7.ALPI 4269 XMIoToCLOVGLIORDERIIPT4AAXMeCLFTO069IERR)
IPT (1)=-]

CALL IBI (ToALPI«269XMI o7 eCLO09SIORDERYIPTsAAXMyCLFTO9,1ERR)
CL=CLFTO06 + (CLFT09 « CLFT06)R((TR=,06)/(,09=,06))

GO T0 600

CALL IBI (7+ALPI+26eXMIo7oCLO09«IORNERZIPT4AAsXMeCLFTO09,IERR)
IPT (1l)=-l

CALL IBI (T4ALPI4269XMI379CLOL2+IORDERIPToAAIXMeCLFT12,41ERR)
CL=CLFTO09+ (CLFT12=CLFTO09)#((TR=409)/(e12=,09))

GO TO 400

CALL IBI (T4ALPI426eXMIsToCLO12sIORDERGIPToAAXMyCLFT]1241IERR)
IPT (1)=-1

CALL IBI (ToALPI 9269 XMIsToCLOLISIIGRDERYIPToAA¢XMeCLFTIS,1ERR)
CL=CLFT1? + (CLFT}S=CLFTI2)#((TR=,12)/(.15=-,12))

GO TO 400

CALL IBI (T7+ALPIs260XMIoT7oCLOLSsIORODERSIPToAAeXMeCLFT15,IERR)
IPT (1)=-}

CALL IB1 (ToALPI 4264 XMI47oCLOLIBeIORDERIPToAA«XMICLFT18,]ERR)
CL=CLFT15«(CLFT]18=CLFTIS)®#((TR=,15)/(e18=,15))

GO TO 400

CALL IBY (ToALPI+269XMI a7 sCLOYBIORDERSIIPTeAASXMICLFTIRGIERR)
IPT (l)==]

CALL IBY (ToALPT 4264 XML 74CLOCLsIORNDERSIPTyAA«XMICLFT21,41ERR)
CL=CLFT18¢ (CLFT2)1=-CLFTIB)®((TR=,18)/(e21=,1R))

GO TO 400

CALL IBI (T4ALPI926¢XMIoToCLOZ21eI0ORDERCIPToAAGXMICLFT214IERR)
CL=CLFTZ2!}

GO TO 400

CONT INUE

IPT {(l)==]

IF (TR LT, «04) GO TO 90

IF (TR .GE. 06 JAND., TR oLTe «06) GO TO 10

IF (TR oGE, 06 AND, TR +LTse «09) GO TO 20

IF (TR .GE, «09 JAND., TR LT. «12) GO TO 30

IF (TR «GE, ol2 ¢ANDe TR «LTe «15) GO TO 40

IF (TR oGE, 15 +AND. TR 4LT. «18) GO TO 50

IF (TR oGE, ¢18 <ANDe TR W4LTe «21) GO TO 60

IF (TR L,GE, «21) GO TO 70

CALL IBI (26¢XMIe9eCLI269ALPO06,ICRDERIPTeXMyCLIAADSG,IERR)
AA=AAQSG

GO 10 400

CALL 1B1 (269XM1e9¢CLI269ALP004,JORDERGIPTeXMeCL9AAOG,y IERR)

"

i}

19.
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IPT (1) = =}
CALL IBI (269XMI999eCLI269ALP006,IORDERsIPTeXM,CL9AAO06IERR)
AA=AADSG ¢ (AA06=-AAD4)#((TR=,04}7(,06=404))
GO TO 400
CALL IBI (269XMI+99CLI9269ALP006sIORDERYIPTyXMeCLIAADGYIERR)
IPT (1) = =}
CALL IBI (269XMIs99CLI*26+ALP009+IORDERyIPTsXMyCL9AAODyIERR)
AA=AAQ6 + (AADY = AADG)I®((TR =406)/(+09=,06))
GO TO 400
CALL IBI (269XMI+94CLI926sALP009+10RDERyIPT9XMeCLIAADOD ¢ IERR)
IPT (1) = =}
CALL IBI (269XMI2494CLI9269ALP012yI0RDER,IPTsXMeCL9AALZs1ERR)
AA=AA09+ (AA12=-AA09)# ((TR=e092/(¢12~409))
GO TO 400
CALL IBI (269XMIe9yCLIP269ALP012y IORDERIPTsXMyCL9AAL2s IERR)
IPT1)==1
CALL IBI (269XMI+9sCLIs269ALP01SsIORDERIPT9XMyCL9AALSy1ERR)
AA=AAL12+ (AA15=AA12) % ((TR=e12)/(e15~412))
GO TO 400
CALL IBI (269XMI49¢CLI9269ALP0LS, IORDERsIPTeXMeCL9AALSy IERR)
IPT(1)=-1
CALL IBI (269XMI+99CLI9269ALP018yIORNDERIPT9AMeCLeAALByIERR}
AA=AA]15+ (AA1B8=AALS) R (({TR=.15)/(.18=,15))
GO TO 400
CALL IBI (269XMIe9eCLI269ALP0O18,I0RDERYIPTsXMyCLsAAL1ByIERR)
IPT(1)==]
CALL IBI (269XMI99+CLI9269ALP02]1y JORDERGIPToXMyCL9AA2Ly JERR)
AA=AA1 84+ (AA2)1=AALR) 2 ((TR=.18)/(:21=,18))
GO TO %00
CaLL IBI (269XMI9s99CLI9269ALPO021+IORDERYIPTeXMyCLsAARLyIERR)
AA=AA2]
CONTINUE
IPT (1)==1
IF (TR +LT. «064) GO TO 91
IF (TR +GE, 204 o4ANDe TR LTe «06) GO T 11
IF (TR +GE, ¢06 oANDs TR +LTe «09) GO TO 21
IF (TR oGE, «09 JAND. TR «LTs 12) GO TO 3}
IF (TR oGE, s12 «AND, TR oLTe «15) GO TN &4}
IF (TR oGE, ¢15 +AND. TR 4LT. «18) GO TO 51
IF (TR oGE, +18 LAND, TR .LTe. ¢21) GO TO 61
IF (TR oGE, 21} GO TO T1
CALL IBI (S5,CLII9269XMI45,CD0049IORDERSIIPT4CLyXMyCORGOGyIERR)
CD=CDRGO4
WRITE (64201) TR
FORMAT (#0THICKNESS RATIO=®,F5.39¢ IS OUT OF RANGE,

g4/% THE VALUES FOR T/C=,04 HAVE BEEN RETURNED#®)

GO TO0 250

CALL IBI (54CLI1¢26¢XMI35,CD0049I0RDERSIPTyCLXM9CORGOGy IERR)
IPT(1)==1

CALL IBI (SyCLII4269XMI459CD0069 IORDERSIPT9CLeXM9CDRGO6y IERR)
CD=CDRGO4+ (CURGO6=-CDRGO4)I® ((TR=404)/(406~,04))

GO TO 250

CALL IBI (59CLTI1+269XM1454CD0069 IORDERGIPT9CL9XM9ICDRGIGIERR)
IPT (1)=-]1

CALL IBI (S9CLIT9264XMI454CDU099I0RDERYIPT9CLyXMICDRGO94IERR)
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CO=CDRGO06 ¢ (CDORGO9 = CNRGOG)I®{((TR=406)/(.09=006))

GO 70 250

CALL IBI (SeCLITI9269XMI454CD009sIORDERGIPT4CL9XM9CDRG09, [ERR)
IPT (1)==}

CALL IBI (S5eCLITv269XMIeS5sCD0129IORDERY [PToCL9XM9CDRG129JERR)
CO=CDRGO2+ (CURG12-CDRGOV)I®( (TR=,09)/(s12=,09))

GO TO 25,

CALL IBY (SeCLIT026eXMI454CD012+I0ORDERYIPT»CL9XMyCDRG124IERR)
IPY(1)==]

CALL IBI (SeCLIT 9261 XMIsS3sCNOLISeIORDERSIPToCLXMICDORG154IERR)
CD=CDRG12+ (CURGIS=CDRGL2) P ((TR=412)/(e15=,12))

60 T0 250

CALL IBI (SeCLIT4269XMIeSeCNOLSYIORDERSIPTyCLOXMeCDRGL1S s IERR)
IPT(1)==]

CALL IBI (SeCLIT19269XMIe53CDOLIBeIORDERGIPTHCLs XM9CDRG1Ay IERR)
CD=CDRG15+ (CVKHG1AR=CDRGIE: # ((TR=,15)/(+18~,15))

GO TO 250

CALL IBI (S,LLIT1+269XMI354CNO0L1BIORNERSIPTZCL9XM9CDRG1RIERR)
IPT(1)=~1

CALL IBI (5¢CLIT4269XMI¢59CND0219 IORNERSIPToCLeXM2CDRG21yIERR)
CD=CDRG18+ (CDRG21=-CDRG1IR)# ((TR=61B)/(s21=.18))

G0 Y0 250

CALL IBI (S+CLII9269XMI954CN02)9IORDERGIPT9CLoXMeCNRG21 4 [ERR)
CD=CDRG2]

IF (TR .GT, «21) WRITE (64204) TF

FORMAT (#0THIUKNESS RATIO=®,FS5.39% IS OUT OF RANGE,
§8/% THE VALUES FOR T/C=.21 HAVE BEEN RETURNED.#)

IF (CL 6T, «4) GO TO 251

RETURN

CALL COMPUT(UsXMeALToCORTReAAICDTCLsCDsCLDES)

CD=CDT

RETURN

END

SUBROUTINE AtROL(XLDsCLoCDyXMeAAZTIKEYsTRyCLDESyALT4CORWD)

S SUBROUTINE 1S DESIGNED TO COMPUTE THE AIRFOIL

CHARACTERISTIC FOR A 16 SERIES AIRFOIL WITH A GIVEN CAMBER,

THT
IT

S SUBROUTINE RELATES CL9sCDsCL/CDIMACH»T/CoAND ALPHA,
REPRESENTS THt DATA OF A 16-1XX AIRFOIL,

XM=RELATIVE MACH NO, AT BLADE ELEMENT

AA=

ANGLE OF ATTACK IN DEGREES

IKEYY: CL=CL(MACHIALPHA,T/C)

¢ CD=CD(MACHsCLT/C)
$XLD=CL/CD

IKEYZ2: ALPHA=ALPHA (MACHsCLsT/C)

TR=

¢ CD=CD(MACHICLT/C)
$XLD=CL/CD
T/C

21
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DIMENSION TORUVER(2)+IPT(2)+ALPL0G(2649)9ALPL06(2649)

-+308y
'02610
-0317’
~al44,
'00689
‘0128’
«130,
2190
0057'
03899
0450,
a?‘bt

e539,
06419
0“100
«8T4y
08130
e 564,
1,037,
«933,
2697,

'0290'
-e2R2
“0314'
'.077!
‘01030
~el24,
o167,
151,
0072!
0385'
+392,
0257’

0634&
«5TTy
03939
o BT7,
e 729
«529,
1.002

=e312
‘.247!
°o3249
-e149,
-2 066y
-.133'
.13“'
11829
"009’
e400y
0433'
01360

e656
«634,
0255
8TT
05070
389,
100260
092Q0
05210

-e2890¢
=¢305,
'03210
=aU0T4»
'012‘9
‘01349
0152’
«123
00210
¢ 395,
03770
01590

0655'
056“'
o278
o864y
o117y
0405
0991'

&
& ALP121(2699)9CLI(9) 9XMI(26)9ALPI(T)+CLI0G(T+26)
L CLI0OG(T+26)9CL 109(T7+26)9CL112(Te26)9CLILIS(Te26)
& CL118(7926)9CL121(T7926)9CD104(5+26)sCD106(5926)
& CD109(5+26)2CD112(5+26)9CD115(9926)9CN11R(5+26)0
& CD121(5+26) «CLIT(S)
DATA((CL104(19J)ou=1926)91=194)/
1 =,302y =23u2¢ =,302y =4302s =¢304,
1 =e3189 =,318y =300y =,2944 =e277»
1 =.2629 =,2589 =,256y =,256¢ =e256)
2 -00999 -ollb' ‘0125' -.1310 -0138’
2 ‘016" ‘ol%b' °ol387 -s112, -0085’
2 '0079’ '.0720 '0067! ‘0069' -0072’
3 L09S5e ,098s L1088y L1117, 126
3 01549 0161’ .167' 01750 0183’
3 .158y L16He 176y ,L,183y 175,
4 4301s L318By L339 L3555, ,L378,
4 .436! .“65’ .459, .467. 0460'
4 415, 0“30' 0445' «450, «430,
DATA((CLIOG(19U)ed=1426)01=5,T)/
5 5040 45360 ,562¢ 5859 0229
5 .681, .677! .669, .6610 .651’
5 06“20 0656' 0669' 0675' 06560
6 6098y L7464y ,T91e o827y o864,
6 +R5Re  ,B48s B3Ry 829, <821
6 JBl6s L8322y ,H48, B854, ,828,
7 «852¢ ,893y ,971y 1,017, 1.042y
T «98%s 97599 o961y ,950, o941,
T o924 ,9399 4955, ,964, +934,
DATA((CLIO6(LIvU) eU=1e26)0l=]1ve)/
1 =430)e =430l «,301y =296y =429,
1 =295, ’0283' =-e”280, '0277' - 2725
1 °0299' '0288’ ~e28le =,282¢ =+28R,
2 =083y «,0RBy =,086, =,0b63y =,079,
? ’0066’ -0063’ -.060' '0057. -0071|
2 ~e0909 =,0709 =060y =,070¢ =084,
3 0105' allbo «129, «135, ol42,y
3 0167’ .172' 01789 .186' 0175’
3 0153’ 0171’ 01680 0155' 0143'
4 e313 0329' 0348! .359, 0377%
4 .433’ .“‘S’ .6460 0431' .411u
& L4115 L4360 L43T, 421y 396,
DATAC(CLIOE(Ted)eU=1926)912597)/
5 «5020¢ «529 «558, 0588, «6l4,
5 «6549 .64l 624y .50By 592,
S «604y 0625' 06219 e603, 05710
6 684y LT3l 782y 8523y 872
6 BRl4y e 71906 e 179, e 161y YT
6 0750' 07699 0769' .7430 0712'
7 0820' .869’ .934! 0989. 10008‘
7 .931' .911’ .8919 .8719 06510

0R3“'

.HZOO

ALP109(2699) s ALP112(2649)¢ALPL11IS(2699)9ALP118(20699)

33159
-.2“7'
'.30“!
-0155’
-,082,
-0128'
o164},
.l65'
=,014,
o“lZ’
0‘160
01064/

0669.
1629,
«215,
o870,
.8“3'
03219
100015'
0919’
«438/

«2R9,
03209
0311'
-0720
«130,
o132
«157,
o118,
2003,
0“090
e376,
112/

«669,
05659
02210
«B4Y,y
o T15,
03310
0971'
«B29,

«678,
«868,
08080
1,003,
.918’
-.2&&,
-.3110

'-0700
“olll’

162,
«131,

0420,
.392.
.6660
58,

831,
e731,

952,

o845,
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T .86T7s ,8859 ,883y .865¢ +837,
DATA((CL109(1oJ)eU=1926)91Iz]04)/
1l =42739 =029%9 =,310y =322y =.336,
1 =379 °o3879 =04394y '0“02’ =e4(09
1 -.3280 -0323’ ~-e323, ‘.3259 °.327,
2 '00779 ‘00819 -.09“9 ‘0103, '0112'
2 =145, ‘0153’ =elblo °ol709 -01800
2 '0108’ '.1089 -01090 -ollli '01139
3 .099y .099% .099 ,103, .107,
3 0126y 0127' 2130, o118, + 089,
3 «119 01199 «109y 0100’ +090,
4 «298¢ .3229 e334 «337, e351
4 ,384y 387+ ,378s L339, 298,
4 03609 .353' 0339D 03259 .3109
DATA((CLI09(IvJ) sJ=1026)91=5:7)/
5 0465’ 0492' 0519’ 05350 0557'
5 .5939 '559’ 0524’ 0“900 .456'
5 05289 .5‘8’ 05009 .481’ .4629
& 0638’ 0673' 0708’ o738. .783’
6 07411 .704' 06670 .627, .584’
6 0667' .655' .635! 06160 0596’
7 07629 .BIEO 08689 0906! 09‘99
7 0828! 0788’ 0749’ 0709’ 06710
T o765y 733 LT17s 701y o686,
DATA((CLIIZ2(19J)9U=1026)01=104)/
l '0276' -.27“’ -,272' -0274' '0276'
1 -.,281, -0282’ -e?2%%4 -0340’ -03739
1 00305' -.3080 —.3109 '03139 ‘0315’
2 =o0869 «,09%9 =,095y «,094y -,093,
2 =e0979 =,00Yy =412l =,171, =,203,
2 =097, -.099’ “01029 'lIOSO '0109'
3 +084¢ ,003s .098s L101y <104,
3 L1119 L1103y L0Tle 40304, ,014,
3 093y ,083y J073s .063, ,L053,
4 o.283s ,287y .298y .303, 4311,
4 321 2979  4255s 211 o183,
4  +28Te 2729 4258y 4243y 4229,
DATAC(CLYII2(19J)sU=1926)01=5+T)/
5 o421y YL '4670 0479' 04960
5 0509' .4709 06150 0360’ 0330'
S 44299  L419s 4399y 3R3, L3567,
6 +SBle  L608Bs 640e 6634 LT00,
6 «630, 0579’ «528y 04849 0454,
b .557’ .542’ ’526' .510' 0“9‘01
7 «e692» o712 769, o778, «831,
7 07210 .6580 05950 .53“' 0513!
7 «618» 0607’ 0597' .5860 05759
DATA((CLY11IS(1vJ)eU=1926)91=194)/
1 =285 ‘0285’ -,2884 =,289, =e291,
1 -'292’ -03050 -.3659 ‘0383, '03619
1 =e2799 =.280y =,28ls =,2829 =42R7,
2 -01040 -0117' "0128' ‘.134’ -.138!
2 ‘0157' -.168’ -.217' ‘0248' “02279
2 =e124s =,124y ~,1249 =,124, =.124,
3 0073’ 0070’ 0071! 00720 0075'

e667

-e344,
'04229
‘03369
'01180
'.1880
‘0125’
0110’
00659
.043’
«358,
0266!
02250

e571,
04309
'362’
o812
« 564,
04939
09“8|
06490
0596’

o277
-'362’
=e334,
-0093!
-01860
-0128!
01059
00289
0013!
0315’
02040
«165,

05049
03459
0294,
0719'
04811
04159
IBSS’
0527’
0510'

-02929
-2301,
-.289,
-e140,
‘01650
-.1359

00770

0536’

'0352'
e b4y
'03“10
=e126»
-01789
-e1369
o113
00710
00160
0365'
«283y
01579

-5850
0447’
e 293
.8169
0538'
3414!
«929,
06689
517

-0278.
'03060
=0349,
--093’
-.1‘1’
-0143!
«107
.055’
~e0109
0319'
e 240
0125’

.512v
« 382,
0248y
07349
0514’
0357’
0847'
05669
.461’

--292’
=081
-0296!
-0142'
-01249
elé7e

0079’

0440/

«s360,
-0384.
‘.338’
-s130
-e148,
~¢139,

0117’

0089’

~e370,
'-3‘9Q

«el137,
°u123'

01200
0106’

03799
«337,
+605,
«505,

«T76,
0645,

866,
.720’
-.280'
-+303,

'0096!
-.094.

01169
«106,

0328,
298,
528,
«439,

«680,
571,

o T84,
«62Y,
-.2920

=e279,

-e152,
=,124,

«081,

23
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3 L0064y 40239 ~,018y -,043, =,023;s
3 0063’ 0059’ 00540 '0509 00460
4 «263 0265’ 0275' 02819 02910
4 .28“’ 0212’ .l¢6' !129' .158’
4 0250’ 0240' 02319 .222’ -812’
DATA(C(CLIYIS(1sJ) ed=1926)91=5,7)/
5 .388’ .‘010’ ¢428| 0438’ 0659'
S +4109 0347' 0284' 0250' 02870
S +374s 3649 3549 364, o334,
6 55160 .561’ .5680 .589' .613,
6 0526’ .4“8’ .376’ .342' .366’
6 L4S5Te L4449 44329 4239 <414
7 o628, .657’ +688, .7119 07019
T 575 0491 «415, «3838, 0416,
7 .506’ .49b’ .‘087' .477' .k68’
DATA((CLIYIB(I9+J)eJd=1e26)9l=194)/
1 -e2529 ‘0255’ ‘o?ssv 'o2650 -e280,
1 =03449 =,3599 = 371y =4375, =e344,
] =¢2809 =.2839 =,286y =,289, =,289,
2 =ollly =01229 =4135y =4145y =,155
2 =e2230 =421y «4250¢ =,228, =.191y
2 =4138y = 1419 =,144y =,147y ~o148y
3 00‘70 .0409 0042' .044. .055'
3 =, 024, -:071! -.0941 ‘00719 ‘0024'
3 00359 .032’ 00290 .027’ 0024,
4 -218o 0226’ 02350 .2“0' t2460
4 .132’ .072! 0047, o082' c148'
4 0209’ 0201' .193' 0185' .1780
DATA(C(CLYILIA(I0U)eU=1926)01=5,7)/
5 0352' |3Se’ .3719 .3830 04010
S 0248' .179’ 01699 0208’ 02749
S 329 L3219 313, L3305 <298,
6 4545 L4679 498y 516, <556,
6 0311’ .253' .2“‘0 .283' 03"1,
6 ,396s ,3899 38l L3764, L3067,
7 0546! 0569’ 05990 .6300 0669’
7 03659 .288’ 0272' 0306’ 0366’
7 04319 04230 -4160 04100 04039
DATA((CLI21(IsU)eU=1926)s1=194)/
1 =393, '0391' -r390' '0382! °037“,
1 =a419y =,438y =,42090 =¢371y =4305,
1 =4271 °0277’ 'o?83! ~+289, -e295,
2 -0174| -.17“' '0170’ '0166! -el152
2 -02110 -0213’ -0189! °0134’ -007&'
2 =,056y =,06%y =,072y -,080, =-,088,
3 019y L01Ye o020y o026 4032,
3 «,075¢ =,090y =,066, <006, «093,
3 01079 0100' .093’ .087' .080,
4 e186 «18060 01911 01970 e2lls
4 «030 .0079 00359 01150 0193’
4 196y <189y 183y J176s 4169,
DATA((CLI21(1eU) 9U=1+26)91=5+7)/
5 e28] ¢ e 2B «286, 299, 0325
S #1139 1000 L1269 ,207y .283,
S o286y  L2TTe 4269y 4260y 252

24

0019'
.OZbo
02960
o2°4|
01610

04710
«329,
02790
o623,
0415,
0365’
0759'
.4669
«419y

e 288,
312y
02930
0161’
0151’
0151'
0057’
'024’
0009'
OZSO’
209,
0148’

«40S,
0333'
0?620
.SSQ’
«397,
0326’
e6564,
0424'
03639

0371’
0252
e305,
01459
«042,y
0127
00300
012“9
2aNG6y
0210'
02209
0132’

0332’
03149
2212

« 0t

0057'
«008»
«301
0250’
125,

06810
03720
«233
«645)
.ﬁ629
0331'
0752’
2512y
«382y

0296
0299,
02960
167y
«137,
0150’
0057’
0043'
0006
02470
0232
0119'

«390,
034“'
02269
0529’
0419!
1295’
0619!
0“530
o329!

.36“'
0254’
+3189
01350
0036’
0148
« 018,
0122y
« 020
o183y
« 2169
01010

23069
0309'
0182’

« 069,
0010'
.308’
.270’
«099/

« 489,
394,
« 204,
2648,
¢80y
«306,
0722’
0526
« 355/

03100
0278’
«298,
.185'
0135’
.157’
0053’
«040,
«013,
0226'
a 224,
« 099/

2362
0339’
02030
«456,
3611’
0272’
«e563,
.446'
«309/

.376’
0259!
«328,
«151,
.040.
«151,
00150
01200
00029
130,
02090
« 0T 7/

02“4!
«303,
01600

00679
«313,
0261Q
eaTa,

384,

o604,
04690

658,
516,
-9328’
‘02770

°|2°5'
"1350

¢ 024,
. 038,

. 186,
02170
311,
0335'

0383’
04064,

0461,
e 438,
-.390'
'02650

‘01799
-.048'

-e 0“5'
0113,

« 076,
0202'

0172'
.2949



ORIGINAL PAGE i3

OF POOR GUALITY
6 1869 43869 o398y L4144y o450y 4359 39R
6 c,71’ .159' 0185’ .258' .333’ 03660 .363'
6 0343’ -3359 0328l .320’ 0312’ 0269' 0233’
T 6529 L8472y .501y o538, «9539 L5169 +456,
7 .254’ 0180' .2059 .2859 03509 0389! 0393’
T oe3:30 ,366y 3600 353, +3646s ,301y 2659
DATA({ALPLlO0a (JgN) eN=199) 9J=1+913)/
& =4,97y =3,000 =,989 1002y 24989 4,99y 7T,32»
& 5,059 =2,909y =,929 093y 24759 64,62y 6,75
§ =5,119y =2,85¢y =,93» o8B0y 2,550 4,33, 6,109
& =5,159 «=2.,8le =,.94, 2709 2439 4,129 547869
3 '5016’ '2.75' ‘0959 059' 2.18! 3082! 5.41
& =5,12y =-2,68y =,95, ¢S54 2009y 3J,69y 5.3
& =5.,08y ~2,63y =,95, ¢S50y 24009 3,569 5,
& '5.06’ —2.56' 'o950 .449 10919 3.46’ 502*
& '50069 ‘2.50’ ‘0951 0380 1083' 3.39’ 5028’
§ ~5,049 =2,500 =,98, «33¢ 174y 3,349 5436
& =5,019 =2,55¢ =1,02 e2Ty 146Ts 3,33s 5,44
§& =5.129 =2,74s =1,104 2239 loecOe 3,34s 5,55,
& =5,169 '2097’ 1,229 0170 154, 30370 5.659
DATA((ALPL1O0G (JyN)IN=1499) 9JU=14+26)/
& «5,289 =3,209 ~1,37, el2s 1.57T¢ 3,487¢ D575
B =5,449 =3,3Ts =1,47, +08, 1a62» 3.579 5.8S5,
& =5,699 =3,48y 1,47 elbéy 1,74y 3,664 5,92
L =5,85¢ «3,43y =],34, o289 1487y 3.73¢ Se9T7
& =5,52y =3,31y =1,31» e369 1,94 3,729 5,91
& =5,519 =3,32y =1,33, e33, 1.88y 3,639 5.A2
& -5.539 -3.38’ ‘1.60’ .24’ 1077' 3.50. 5.6‘.
& ’5.529 ’3.419 'lo“s, 018' 1.67’ 3.38' 50‘6'
§ =5,549 =3,40¢ «1,45, e13y 1e639 3,33, 5,40
§ =5,57. «3,39¢ =1.42 o200 1le769 3,509 5,67
%, =4,B88s =2,76y =,62y 151y 3,88, 6,549 9,55
& «4,809 «2,70 «129 3,08y 6,17s 9,205 12+23¢
L =5,02y =2,80 e24y 3473y T435s 10,77y 14,19
DATA((ALPLIO6(JIN) oN=149) 9J=]sl3)/
& =6,919 =3,07¢ =1,12¢ e9le 24929 5,08y T,T1y
L =4,935 =3,059 =1,14, o799 24¢Tle 4,70y 7400
8 '4092' '3.060 -1.20’ 965’ 20509 4038! 60240
& =4,989 «3,109 =1,2%, eS8y 24360 4,139 5481
& "5.03' -3.149 -1.29’ .49' 2.19’ 3.88' 5.“'
& =5.039 =3,159 =1,31, 08459 2el2¢ 3,730 5437
& =5,039 «3,179 =1.35, o409y 24049 3I.58¢ 5.39,
& -5002' ‘3.181 -1.370 036’ 10949 3.470 5056'
& =5,03s =3,19¢ =1,40, s29y leBby 3,66 5.629¢
& =5,050 =3,221 =1,43 e259 14759 3.51s 5,83
& =5,069 =3,299 =1,46y e2le 14679 3,584 6,07
§ =5,099 ~3,279 ~1,50, edl6s 1e66s 3,739 6,38y
§ 5,129 =3,309 =1,53 el3s 14759 3,91y 6,71
DATA((ALP1O6(JsN)IN=1e9)9J=14926)/
& =5,27s =3,289 «1,42 o2ly 1491¢ 4,119 T.05
& «5,32y =3,08y =1,19, e4ly 2e09¢ 4,309 7435,
§ =5,059 ~2.,849 =1,00, 01, 225 4447, Te€ly
§ ~4,B849 =2,749 =,95, 064y Z4250 444T7s T.49
L =4,89 '2.89' -1,08% 0530 20080 “025’ 7021!
§ ~4,979 =3,05¢ «]1,26% 0369 1.89y 3,964 6,85

.316,
.359'
«205
.38"
.386’
0235/

Qe .9
?.“’
8.‘2'
7182’
Te53y
Te550
7.659

o799
’.96,
8170
8.39’
8'63.
8083’

8098'
94129
90309
90409
9449,
9,41,
9026,
8.84!
8.b5.
9.259
1256,
15,269
17.61,

10.659
990
Be87,
8.13,
T.83,
7.97’
8.140
8448,
8482
9018'
9055'
9095’

10435,

10-799
110160
11500
11000
104720
10.27’

«351,

«287,
« 380,

12,52,
12.12,
10,54,
9,93,
9,78,
10,00.
10,30 .
100620
10092'
l11.22,
11.54,
11.89,
12.13/

12,32,
1?.“5.
12.72,
12.84,
13,13,
13,11,
13015'
12058'
120299
13.02,
15.§ﬂ3
18,29,
2l.03/

13.59,
12,80,
11050'
10054'
10.82,
11.17,
11,29,
11.75,
12615
12,60,
13,03,
13,52,
13,98/

14,52,
14,97,
15,38,
14,51,
14,23,
13,69,

25



26

& '5003’ °3019‘ =1,42 0229 1.13’
& =5,08y =3,2TFr =1,47, «20y 1672,
& =-5.119 =3,239 -1,38, 034, 1,84,
& 5,109 =3,149 ~1,26y 045, 24,05
S '4.919 -2080' -073' lo38| “.03’
& =4,84y =2,Tly =,2T7s 269, 592y
8 =4,99y =2,76 ~o0éy 3.61, Te27y
DATA{(ALPI1O0S(JsN) sN=1s9)9U=]913)/
& -5.30! -3.26’ -1.13’ 1.02, 3.220
& =5.000 -3-12' =1.10, 91, 2.929
S -40839 '2.98' ‘1003' 0860 2071’
£ 8 ‘4071’ ’2.89’ '10000 «83y 20639
& =4,5Ty «2,79 -,98¢ e 76, 2,48,
& '4.5" '2.73' 'c96! 073. 20399
& ’4.“29 ‘2'67’ '0959 069! 2.32’
& ~4,35¢ =2,61y =,95, 265y 24259
£ ~4,269 =2,54 -s93, 062y 2419,
& ~44189 ‘2047' ‘092' «589 2015'
19 '4011’ ‘20409 ‘0910 056’ 2.15.
5, =4,059 =2,33s -,89¢ e56y 2430,
& '3.980 ‘2.269 -.829 0749 20810
DATA((ALPI09(JeN) oN=1,9)9JU=14926)/
§& =3.92¢ =2.170 =466 1.06¢ 3,29
LY -3.81’ -2010' -.510 1.35 3.63'
& °3.80’ °2018’ '.570 10;(' 30432
(8 '4.169 -2.4“0 ‘075’ 10009 3008'
8 ~4,659 =2,68, <,93, «8ly ECoT5y
L =4,559 «~2,84y =1,05, «e6Te 2448,y
L =4,729 =2,86y =1,05, «69, 2,57,
§ =44712y -2;859 -1.00, e 79, o169
& ’40709 '2083’ '.959 089. &.96'
& '4068’ ’2.819 -.39, 10000 3.18’
& ‘40619 ’2071' ‘.510 1073. 40589
.8 '4.53' -2.6L ’.219 2,08, 5.79'
& '4062. -ZoétO ‘.110 3.“9’ 7.0“,
DATA((ALPY12(JeN) oN=199)9u=1913)/
8 '50310 '3020’ -099| 10170 3070.
& =5.40y «3,189 =,99y 1.100 3,44,
& -5.459 -3.19' ‘1.020 1002’ 3-211
. ~5¢400 -30l8’ -1004' 093’ 3'10'
& “5.36’ -3.17’ -10069 .93' ZQQb’
&8 =-5¢34s =3,169 =1,06, 2909 2c90,
& -5.32’ “3.16' ‘1.079 088. 2084’
L -5031, -3.15' °1.089 .8“. 2.77'
& '5.30’ ‘3.13. -1009- .79. 20120
L =5,299 '3.12' ‘10100 0800 2084'
§ =5.299 =3,10s «1,02s 1.00, 3,19,
& '5.239 '2.91' '07" lo“O’ 30810
& 11’ -?.3“’ -.339 1.88' “.650
H (ALP112(JeN) oN=199) ¢ J=144928)/
& 0320 '1097’ ”0130 20230 50130
£ =4,43y =2,169 =426y 195, 4481,
& =5,149 =2,72 =569 1,57, 427y
b «4,98y =3,00¢ =,91s 1.219 3.72¢
& <4,93¢y =3,01y =1,05 e99y 3,45,
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J'?#’
3.7,.
3.97.
‘o‘l'
70039
8.989
10,94,

5‘56’
5019'
4.86'
4.63'
4038'
6.24'
4013.
40020
30969
4009.
4,57,
5.06’
5061’

6.37.
6.85'
6030’
5,77
50360
5.04'
50200
5.48,
Se76y
6009’
8,08,
9.6.‘
10.“8.

6.340
5.909
5:544
5.32’
5.02’
“089'
6.79’
4081'
4.95'
5.509
6053'
8.15'
10.64,

100950
11,17
9¢31
7.73.
7000!

6.53¢
€e54
60939
70‘19
00930
1203,
14610

83610
T+75»
7015’
6.74’
6.20'
54900
50880
6.00’
6,53
Te3b6y
8,29,
Ye2¢
10022!

10.97’
11,55,
110300
1072
1013

Febloe

9.729
10002’
10,33
100539
11096’
13.50
14073!

9095'
9'690
809"
L 38,
7053’
Tel9s
70179
74559
8.31
907‘0
11459,
14,129
18,64

170730
19487
17,00,
1557
13090!

9098'
1“.051
10.210
10.61!
12.830
15.080
18.28,

1108¢0
‘00519
90650
9.1?’
8.61'
B8.76y
9-23'
10008’
10.980
1‘095,
13.05’
14012’
150109

15056’
16026'
16'30’
15,85,
15047'
14'54’
?Q.BS'
1‘.909
1500"
16.98’
15.84’
17038'
18.58'

13,55,
13,54,
120619
1i.86,
10056'
100139
10'710
110290
12.15
1‘.13.
1666y
20609,
26.640

24.51’
28.57'
24.690
23441
20479,

13,43,
13,56,
13,49,
13,81,
15.72,
18,14,
21.94/

15,06,
13.27,
12,15,
11.504
li.02y
11.71,
12,71,
14,16,
15.42,
1555,
17.81,
19,00,
19,98~

20,16,
20.96,
210300
2097,
20,80,
19,67,
19097'
19.78,
19o7‘0
19.62,
19,734
21.26,
22.42/

17.15,
170350
16,28,
15,34,
13,63,
13,07,
14,25,
15.03,
16,00,
18,53,
21.72,
26,06,
34,64/

31029’
37.26,
32,38,
31025’
27.69.
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& 4,91y =2,99%9¢ <-,98y 1.,10s 3459,
& -4,88, '2097' 'oql! 1.2“9 3.79'
8 =6,87s 2,541 =83y 1437y 4402y
& ~4,840¢ =2,9ly =,7Ss 1.52y @279
& ".830 ‘2.88' ‘065' 1.67’ 4452
8 "064’ ‘?0700 ‘018’ 20%" 5.759
S ’4.50’ ‘2.55’ 0151 3.229 60839
& =-4,37, -2.‘9' .269 30889 7.70'
DATA((ALPLIIS(JoN) oN=1e9) s J=1913,/
& ‘5.27' -3006’ -.82’ 103" 4019’
.S ‘5037’ ’2.99’ -0759 1.33’ 3.86%
.S ‘50“0' ’2.90' -.1l9 10260 3.639
§ =5,430 =2,85¢ =.70s 1.229y 3.52s
8 =5.,429 =2,8le =70y 1416y 330
§ «5,620 =2,TYr =oTls 1s12¢ 3e19,
{ =5.,44, ‘2.77' ‘071' 1.09, 3.10!
.Y «5,49, ’2.73’ -, 72 1.04, 3.02
& '5.54’ -2069' ’.700 1003’ 3.08'
& “5.600 -2066' '-589 1.24¢ 308‘9
§ =5,39y =2.,479 =~,2%9 1¢879 5405,
§ =4.869 =1.R3s 229 24785 T,23
§ =4,25¢ ~1,53 ¢S50y 3,17, 8,52,
DATA((ALP11S(JeN)oN=199) o J=14+26)/
§ »6,589 ~],7%¢ «259 2.65, T+360
§ =S,669 «2,51ls =421y 1,969 9465,
& =5.52 ‘2.07' ~a63y 1.48, 4.62¢
s ‘5.5“9 '2.97, '072’ 10300 “0149
8 5,569 =2,98y <~,T0s 137, 4,38
8 -5.560 -2.98! ‘0679 1047' 40630
& ‘5.5‘. -2097' -.6"' 1056’ 4.90’
& =5.529 =2,97e <=,61y 1,65y 5,18,
& =5,49y <2,96s =57y 174y 542y
5 -50690 -2.969 'osai 1.86, 50659
B =5.489 «2,84%s =,32y 2.665 T30,
9 «5.400 -2.719 =510, 3.39! 80719
& =5.35y =2.,59 «18s 3092« .84y
DATA((ALP118(JeN)#N=199)sJ=1913)/
& 6,10 =3,26 -.59’ 10790 4,94,
& ~6,18y =3,179 =,49, 1,72y 4,77,
& =6,42y =3,08y =,4T7y 1,64y 44469
8 =6,25s =2,929 «,4Ty 1.59%9¢ 4.26y
& 5,94, ~2.719 =529 1.52, 3.99,
& '50769 -2.61’ -0520 10480 30940
& ~5.61y =2.51ly =,5)¢ 1.51¢ 4.l
& =548 =2,2%y =,45y 1,709 48]
.S ”50179 '1'96' ‘0219 20229 6.44'
§ ~4,93, '1-77' «31y 3.17. 90300
& '40690 '1.52' .990 6.579 1964Go
L ~4,48, -1.369 10330 40839 1701“'
& ~4,34r =1,64% «93s  3.87y 16,17,
DATA((ALPL11B(JeN,) «*=149)¢JU=14926)/
8 -4.739 -2es12 . » 2.830 1072
A «5,009 =2.6le =,2Ts 1,909 .22,
§ =5,469 =2,83y =,48y 1.7 )
& =5 1y =2.,4l9 =,4 4 7

Tebls
T.78,
8,08,
8.370
8.6?'
9.89,
10.679
11.66,

7.5C9
7.029
6.53.
6.18'
5.83’
S.649
5.45,
5.‘0’
5.9“.
9,02
13,07,
17.‘9’
17-22’

15,36,
13,25,
llQSZO
11.229
110570
11.84’
12.00,
12,11y
12.56G
12,89,
14,70
16.55'
18,00,

90179
8.61’
80020
7.47.
6078’
6.789
7.58'
9031'
11.56,
16,709
29,83
31.43,
33057'

26,72
21.049
;0065'
16080.

130970
1309"
13.72»
13.63»
13.569
14,11
14.52
15.62’

11007’
100‘7’
9487
9.46’
8-92'
8.639
8.900
1011
13.26!
17018’
22.37’
27474
250919

23.36’
214100
19,52
19.919
200099
20,00,
19069’
19.38,
19,969
20,30,
22,11,
24039'
26016’

13052!
1253
11.989
10.98,
10032.
100590
120020
13.91’
‘6069'
24.11»
370260
65.719
50,96

“2-72'
35085’
28041’
28023!

20.52»
2009,
19.35’
18.89,
18:49'
18,32,
16.31’
19.539

14.64,
13.91»
13.20¢
12.74’
12.05
11068'
12,644
15.51’
20.67’
25.35,
31 .67’
38,00,
3“061’

31436,
28.9‘!
27.529
28.61,
2860,
28,16,
27.38,
264,659
2T.37,
27.709
290520
320260
34,33,

17087’
16065’
15,94,
14,69,
13,86,
14,40,
16,47,
18.51.
2182,
31,52
4R,69,
60.00’
68035'

58.72'
50c61'
640,18,
39.66.

27.08,
26025'
24,99,
240169
23,43,
22.530
22.21,
23,54/

18.210
170369
16,53,
16,02,
15.17,
1“073’
16,37,
20.92,
28,07,
33.510
40,98,
48,26,
43,30/

39,36,
36,78,
35,52,
37,30,
37.11,
36,33,
35,08,
33,93,
34,78,
35,11,
36.93,
40,08,
42,49/

22,229
20,37,
190909
18,00,
170‘00
18.21,
200910
230100
26,95,
38.93,
60.119
T4.29,
85,74/

76.12.
65,48,
5109“9
5109,



& '50730 -2.9(’ b4, loel' 5-88'
§ 5,69 =2,87y =440, 190 6423,
8§ =-5,65 =2+R3» 37 1499, 6,65,
§ =5,610 =2,7Y¢ -e 34, 2¢12s 709,
8 5,569 =2,T9s =,31e 2.25¢ Teb4y
& =S5,5Ts =2.74» -e28» 2.37, T.83,
£ =5,51s =2.69s =,11l9 2491, 10,000
L =5,62s =2,68 o100y 3,51 12418,
& -5.659 “2.6" .ZJ' 3.94' 13.76’
DATA((ALPLI2]1 (JeN) oN=109)pU=1413)/
R =4,060 =2,2%y =,20s 2,29, 6,42
& -AOOB' -2.2“' '020’ 2.2Q' 6.330
& -“009’ -2027' -021’ 2.19. 6.0“!
LY '4017’ -?.31' '027’ 2.06' 50760
8 ‘4.230 ‘2.43' '0350 10880 5020'
& -6.?6. -2.“9' ‘.34’ 1.89. 5.32'
& '4.31' °2.57' ’0200 2.?90 60070
& -40210 ‘2.4“’ 0210 3.?3. 80679
8 =4,090 22,20y 07“O 4,90y 12.260
§ =3,829 =]1,849 14,439 7.76y 19,88,
§ =3.660 =1,7Ys 1,864 9,90, 28495,
& =-3,83 ‘2.10' 1.31, 7.509 27050'
& -“.?‘O ‘2.56' ‘.099 3.359 16.5?'
DATA((ALP12){JeN) eN=109) 9 J=14e26)/
& ‘498‘0 -3.07' ‘1.099 20160 ljoqﬂ!
& ~Seblo -3.50’ -1049' 1.58, Ba96,
& =5,349 =3,50y -1,%4, le6h, B,47,
& °50299 °3.409 '1.500 1.500 9.040
8 =5.249 =3,400 =1,40s 1,96, 9,38,
S '5020’ '3.3“’ '1.31' 2009' 9.80.
& =5.15 '3-?89 1,22 2¢25s 10,19,
& =5.11y =3,21s ~1,13s 2,404 10,50,
& =5,060 =3,15y <1,046s 2.57, 10,85,
(8 -5001' '3.06' ‘095' 20750 11.18’
& '50070 ’2.82' '.53' 30709 14019'
& -5.06, -?.610 '.?“' “.71. 10046.
L -6.810 '2.55’ '003' 5078' 19000'
DATA((CDY04 (Lol eU=1926)9]1=195)/
1 ,0069s 0050y ,0050s .00504 00509
l 00050. .0051' -0051' 000540 00073'
1 0274y 02820 0285y ,0282¢ 0275,
2 500‘90 .0050, .00500 00050’ .0050.
2 00050' 000500 00053. 000670 00114.
2 ,0252 00268' 00?759 s 02H0, « 0285,
3 000799 .0075' .00730 00072' 00072'
3 -00720 .00739 .0052. .01080 00169'
3 .03“1! 00350' .03700 003809 003900
4 00336' 002“" 00199. .0181’ 901739
4 .02390 00260! 003090 .03640 006189
4 07009 L,0T4Ys ,0798, ,0841ly 0874,
5 L0969 ,040Yy ,0335¢ ,0306, 0297,
5 +040le 04ROy ,0571¢ LUB69,y 0780,
S 413069 41385 ,1465, 415264 41568,

DATA((CD106(1sJ)sU=1426)9I=195)/

l .00"-)30

28

00053’

+0053,

. 0053,

.00%3,

ORIGINAL Frivl. ©

AN

OF POOR QUALITY

1’053’
17,664
18,41,
18051'
18.56,
18.9“'
20.81,
23,94,
25.88,

180“89
10.981
9.92,
9.00’

8,91,
100070
12.°7'
14,35,
19,81,
32.00'
48,00,
4T ,50,
3103’!

37.41
26.35!
21.80,
23,15,
23.170
23.139
23.10,
235000
22.97,
22.94
?6.69,
28,94,
32.33,

« 0050,
20166,
e 0224,
000500
e0161,
002919
0072,
002369
+0458,
001729
e 0675,
1019,
« 0296,
008910
«1807,

20053,

290290
29.099
300!80
29.9‘0
29067!
300060
31.62.
350719
360000

18.55,
15063!
13081'
12~239
120809
150010
19.86
20.26,
27036'
“5012’
67005’
67450
46,15,

60094'
“3.7“'
35013'
38.67,
36,97,
36047'
36000'
35-509
35,09,
3“.710
39.19,
Ql.‘“'
65.67’

«00S0
a 0185,
«0174,
«0050
«0190,
«0275
« 00729
002740
305239
001760
00534'
olll‘.
00302
010020
21979

00053'

41.06'
400510
4]1.,9%,
41437
60078!
61.17’
‘2.‘3'
47,47,
50120

24.619
20.28'
17,69
15445,
16.68’
19,95
?6.769
26012'
3‘.91’
56.269

52082'
51.94,
53‘710
52.80,
Sl.ag’
520280
53,24,
59.24,
62.24/

30067'
24,493,
21,57,
18,68,
20.56.
24,89,
33,066,
32,00,
42.“50
68,36,

B6,10+105.14,
87.50’107.50'

60,90,

75.787

B4.47+108,00,

61.13’
48,47,
93.48,
S0,76,
490“0.
49.909
4R, 00
47021’
464,47,
51.69,
53,94,
59,00,

« 0050,
20226,
001“90
20050,
002160
« 0245,
« 0072
003010
00585'
001%9'
'0592.
01176’
¢03l3'
e111l4,
2068/

.00530

7“.52’
610800
68,30,
66,55,
63,13,
61,81,
60,50,
59,33,
S8.c4%,
6“.19'
00,44,
72,33/

« 0050,
« 0256,

«0050,
«0230,

0072,
.0~;25.

«0211,
« 0651,

«0335,
e1226,

00053'
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«0055,
003559
« 0052,
00055'
«0367
+0088
000779
e0431
« 02823
00169’
008719
.05‘4'
¢ 0432,
016069

« 0055,
00066’
« 0466,
« 0061
«0070¢
00432’
000919
000099
006019
e 0200,
00245,
010‘7’
« 0384,
« 0489,
01533'

00060’
‘0067'
« 0745,
0072,
«0081,
» 0686,
00110'
Q0167'
00803’
«C2000
003669
013129
00324
00712
«2084,

«0070»
001629
01082’
00083’
0195,
010499
«0153
00295’

«0CSYe
00. L]
o0\ 4
«006Jy
«0380
«00760
00085'
00447’
00183'
00244’
00911'
e N3TU,
« 05465
01668’

00055.
00071'
00689'
- 0060
00075'
00501’
«008Y
oClls’
006279
20164y
00301'
«1098,
00305'
.0590.
OISQS.

.00600
.00319
007659
0072
00104’
00751'
«0111,
« 0220
008510
«01GYy
.04399
.1361’
003029
00q87'
«2219

«007C,
002429
011589
«N0RZY
00309’
olllb’
eN154,
«0399,

«00T71,
« 0363
» 0053,
000710
.03870
« 0075,
00104'
« 0463,
-01‘6!
.0318!
-09509
«0303,
e 0676,
e1730,

00055’
000810
« 0512
« 0060,
00084’
«0521,
« 0088,
.0185.
.06520
001‘6,
«N365,
«1149,
00264'
« 0723y
01657’

20060
001439
+ U786,
00071'
«0168,
U777,
001129
0030l!
.08969
001979
«0616,
«1398,
« 0283,
1062,
22906,

0070,
003640
21200
<008l
004120
olléa'
e0154
«0508,

«0094,
e 0363,
000530
«0104,
« 0395,
« 0075,
<0148,
e 0478,
«0128,
« 0392,
+ 0989,
00294,
« 0806,
017900

« 0056,
« 0147,
« 0532,
« 0060,
s 0155,
.0538’
« 0088,
e 0260,
00653'
«0141,
.04820
1198,
« 0249,
«0BE6,
°1719,

« 0060,
002550
00798'
20071,
«0268,
« 0797,
0112,
« 0389,
20926,
«0196,
e0747,
«1436,
«0283,
01225,
«2373.

« 0070,
«04B2,
+1240,
00031’
« 0520,
21220,
«e0153,
«0610,

00149'
00363,
+0053,
«0163,
« 0399,
.0075’
«0216,
« 0492,
00120!
« 0467,
«1019,
«0290,
«09KR,
018‘2’

DATA((CD109(I9J)9sJ=1926)v1I=1e5)/

00057!
003200
« 0535,
« 0060
« 0233,
«943,
e 0UBLY
00342,
00674,
«N141,
.0599'
012?6’
00262'
209AR,
« 1175,

DATA((CD112(IsJ)9Jd=1626)9I=1ed)/

«0060y
« 0368,
0802,
« 0071,
« 0366,
+0817,
001130
«0475,
« 0957,
«0196,
«0862,
01673'
+«0290,
01380Q
« 2652,

DATA{(CD11S5(1su)9sU=1926)91=195)/

«0070s
« 0595,
+1252,
«0081,
0« 0624,
01247’
001530
00706'

ORIGINAL Fizr 15
OF POOR QuALITY

002100
«0320,
000530
«0228,
.04019
000750
002830
00573’
oOXlsi
.0561'
lllSS’
0295,
01136’
«2094,

« 0058,
00286’
005390
.00619
003010
« 0546,
«0NBT,
00424,
0717
«01647,
«0716,
«1307,
00246,
011079
019?7'

« 0060,
.048]0
« 0814,
00071’
e 0848,
«0851,
00113!
+ 0559,
010740
00196’
« 0977,
01597!
<0297,
e 1536,
e 2579,

« 0070,
« 0704,
«1225,
OOOQZO
e 0723,
21259,
« 0153,
00803'

« 0269,
« 0282y
.00530
« 0285,
« 0374,
« 0075y
+ 0364,
006‘0'
00122'
« 0627,
01226,
00302'
01304.
e 2270

«0060,
« 0348,
<0491,
« 0063,
: 0364,
00527’
« 0087,
00501’
00765’
v0153,
00821|
013?2'
« 1260,
01226’
«1987,

.00600
0056"
007840
000719
« 0521
00339'
00115'
-06300
010909
«0198,
«1080,
21648,
00318.
01688'
027590

«0070
00812
01123'
« 0084,
«0808,
e1169,
0015‘0
00900

+0318,
002‘7’
00053'
00327'
003‘3'
00075’
003800
00100'
oOlEﬁ'
«0734,
«1287,
0032“'
« 1415,
« 2469/

00062’
.0‘00'
<0633,
« 0065,
00“x8’
+ 0485,
.0089’
<0538,
00788,
.0166’
« 0922,
«1336,
« 0292
«1345,
01934/

00059'
« 0642
+ 0704,
00071'
00591'
o0TT7
001209
«069S,
011029
« 0204,
«1157,
016719
«0374,
018200
«2868/

00070,
.0920'
01023!
0009“’
00892|
«1058,
+ 0164,
00993,

0346,

« 0053,
0354,

«007S,
«0410,

OQI‘Oi
«0813,

«0367,
+1523,
« 0064,
« 0434,

«0066,
0451,

«0090,
0576,

<0188,
0985,

«0390,
0146“0
00060!
« 0694,

0074,
« 0649,

«0128,
.0756;

+0243,
01234’

0335,
e 1952,
«0076,
+1005,

e0114,
e09T4,

0206,
016760

29



30

01158’
00220!
¢0579’
.1533’
» 0328,
.09369
02324’

NN es Pw

.12059
20238,
00703’
e16100
«033%
01108’
02429

ORIGINAL FRGZ i
OF POOR QUALITY

01257’
002‘7!
« 0826,
01673,
« 0343,
01281!
«2501,

«1300,
002519
e 0949,
«1713,
« 0349,
« 1459,
« 2553,

01332'
«0255,
01070!
« 1752,
00362'
01638!
.26049

‘DATA((CDIIB(I’J)9J31026)91=105)/

.006“’
003l79
01195'
.OORSc
«N358,
ol2929
20165,
.0688’
.1368’
002660
+ 0856,
01362’
003969
¢ 1308,
+ 2965

VOV ELWWWNNN = -

e 0094y
004320
01240’
00099'
«0468,
01333’
00192’
00610'
014279
003‘1’
00998!
019300
00511'
015279
3050+

00099
005‘20
0126"
001079
005910
01371'
« 0206,
« 0733,
¢ 1486,
« 0380,
«1139,
« 1976,
« 0568,
e1766,
.3085'

«0101,
« 006466,
«1328,
001110
«0712,
01410,
00213.
« 0855,
«1545,
«0399,
012810
02022'
«0597,
0196¢’
«3120,

.0106'
+0751,
«1373,
.011“’
.08180
+ 144G,
«0219,
00959'
«1605,
00419,
.1399'
«C068,
006?59
.2183’
03155'

DATA((CD121(19J)9sJ=1926)91=195)/

« 0092y
« 0372
.1‘55’
00109’
.04270
015259
002119
0626,
1715
00‘33!
<1088,
021959
.0661’
0168¢'
03047,

VO &SP WWWN NN = e e

DATA(XMI(U)9JUT192637039eC9669e€53eT 9072507557750

00101’
-0500,
«1530,
00125'
00555’
01605’
0C23“9
.07619
017780
00485’
01225.
.2269'
006960
01863'
03112’

001169
0063‘9
.IbOSC
00133'
<0681,
« 1685,
062669
«08IT,
«1842,
00511’
.1362'
023‘3'
007169
«2041.
.31779

«0118,
« 0756,
« 1680,
«0137,
«0808,
«1750,
e 0252,
«1027,
«1905,
.0528.
«1500,
«2410,
«0722,
02219!
«3218,

«0123,
00852'
01717'
v0141,
«0938,
01782'
0257,
+ 1156,
«1950,
« 0560,
01639'
«2661,
00807!
023890
3256,

«1380,
« 0258,
.11879
018219
00385’
018009
02116’

e0105.
008“8'
e1243,
00116’
00923’
015030
002230
01053O
.16799
00“30'
«1507,
2171y
006‘00
023659
03206!

«0129,
«1010
«1TRO.
«0146,
.1069'
018‘2’
00263.
« 1285,
02029'
« 0592,
«1778,
e2581] ¢
«0988,
025549
«3390,

013?9'
e 02 06,
01283’
01785’
00‘690
019‘9’
027‘3’

«0108¢
009‘20
014510
.0120’
01023’
015129
e023,
011‘6.
017009
« 0450,
01615!
«2198+
« 0679,
«251%5,
03244'

00138,
011589
01780’
00156’
.llg¢'
.18“2'
00282’
01“01’
e 2047,
.0653'
«1898,
02557’
01165'
.2719’
« 3340,

21258,
.03‘0'
01373,
017111
«0603,
02098’
27717/

20129,
010359
e 165],
001510
21112
91518’
002579
01260,
017009
00579'
017139
021320
.08579
026659
«3232/

0016"
1246,
017809
«0199,
0131‘!
018“29
« 0355,
«1515,
0206“.
«0777,
020019
025339
01337’
0288"
«3291/

& .8,.8250.85'0875’.9’.9250.959.)75'100’1002591005010075'
£16)901012591.15914301045,1.67
DATA(CLI(U) eJ=199)/ =e@9=0290009¢20s49:65¢e801e091e2/

DATA(ALPI(J)’J=107)/‘4000'2.0’000!2.00‘009600’800/

DATA(CLIT(U) 9J=195)/0609c29,%9¢69.8/
IORDER(1)=10RDER(2)=1

IPT (1)

= -1

IF (IKEY ,EQ. 2

IF (TR
IF (TR
IF (TR
IF (TR
IF (TR
IF (TR
IF (TR

OLT. 00“
«GE. +04
eGE, VU6
+GE, «09
e3E. ol2
eGE, 15
«GE, 18

) 60 TO 1000
) GO T0 9

.AND.
.AND.
.AND.
eAND.
.AND.
«AND.

TR oLTe
TR «L7Vo
TR «LT»
TR oLTe
Tp .LT.
TR oLTe

«06)
«(9)
o12)
e15)
«18)
«21)

GO0 T0
50 10
GO TO
60 To
GO0 10
GO TO

NS WN -

« 0457,
51456’

« 0750,
«2219,

«0202,
e1129

00255,
«1202,

« 0364,
1309,

« 0715,
«1791,

« 1084,
«2815,
002561
+«1351,

« 0295,
01‘340

«0696,
1628,

«0939,
2105,

«1508,
«2982,



1000

90

10

ORIGINAL Bl s
IF (TR «GE, «21) GO TO 7 OF POOR QUALITY

CALL IBI (ToALPI+269XMIo74CL1045I0RDERyIPToAA9XMeCLFTO&yIERR)
CL=CLFTO0s

GO TO 400

CALL IBI (74ALPI+26eXMI479CL1049IORDERsIPToAA9XMoCLF &y chR)
IPT (1)==1

CALL IBI (T+ALPI+26eXMIoT74CL106sIORDERIIPToAAsXMeCLFTO0689IERR)
CL=CLFT04 ¢ (CLFT06=-CLFT04)%((TR=,04)/(.06=.04})

GO TO 400

CALL IBI (T74ALP1+269XMIoToCLLI00sI0ORDERYIPTsAAXMeCLFTO064IERR)
IPT (1)==}

CALL BT (TaALP19269AMI 3T 4CLI099TORDERS IPToAAgXMeCLF .J9y. _RR)
CL=CLFT06 ¢ (CLFI9 - CLFT06)*((TR=,06)/(.,09=,06))

GO TO 400

CALL IBI (T7oALPI 926 XMI4T7eCL109sJCRCTR3IATsAAsXM ._TOSHJERR)
IPY (1)==1

CALL IBI (7,ALPIc269XMIo7yCLL1I2sI0RDERIIPToAA9XMeCLFT125I1ERR)
CL=CLFT09+ (CLFT)12=CLFT09)# ((TR=409)/(+12=.09)})

60 TO 400

CALL IBI (TeALPI269XMIoT7oCLLI12»IORDERGIPTHAAIXMeCLFT129IERR)
IPT (1)=-]

CALL IBI (7+ALP1+269XMIsT7¢CL11S9IORDERIPToAAWXMeCLFT1ISsIERR)
CL=CLFT12 + (CLFT1S=CLFT1I2)®((TR=,12)/(.15=-,.12})

GO TO 400

CALL IBI (7,ALPT1+269XMIs74CL1I1ISyJORDERIPTsAAsXMeCLFT1SeIERR)
IPT (l)=e]

CALL IBT (T74ALPI+269XMIoT4CL118sIORDERsIPTSAAWXMyCLFTLIBy1ERR)
CL=CLFT1S5+(CLFT18«CLFTIS)®((TR=15)/(18=,15))

GO TO 400

CALL IBI (7,ALPI9269XMI974CL1189TORDERSIPT9AAsXMeCLFT1891ERR)
IPT (1l)=-1

CALL IBI (TsALPI926¢XMIo79CLI2LsIORDERYIPTeAAIXMeCLFT2]191ERR)
CL=CLFT1I8+ (CLFT21=-CLFTIB)®((TR=,18)/(.21-,18))

GO TO 400

CALL IBI (7.ALPI4269XMIo7¢CL12]1- IORDERGIPTAA¢XMsCLFT2]19 IERR)
CL=CLFT2]

GO TO 4090

CONTINUE

IPT (1)==}

IF (TR +LT, V&) GO TO 90

IF (TR oGE, «04 +ANDe TR ,LTe «06) GO TO 10

IF (TR oGE, +06 AND., TR .1 Te «09) GO TO 20

IF (TR «GE., +09 JANDe TR ,LTe +12) GO TO 30

IF (TR oGE, 12 +ANDe TR LTe «15) GO TO &0

IF (TR o+GE., +15 +ANDs TR LTs +18) GO TO SO

IF (TR «GE, 18 ,AND. TR LTe ¢21) GO TO 60

IF (TR +GE, «21) GO TO 70

CALL IBI (269XMI99eCLI9269ALP104sIORDERyIPTsXMeCL9AAOAIERR)
AA=ALQS

GO TO 400

CALL IB] (269XMIs99CLI9269ALPl04yIORDERSIPTeXMeCLIAADSTERR)
IPT (1) = =)

CALL IBI (269XM1999CLTe26¢ALPL1N6s10RDERSIPT4XMeCL.sAAOS, IERR)
AA=AADSG + (AACH=AAO04)#((TR=,04)/!.,06=404))

GO TO 409



20

30

40

50

60

70

400

91

201

11

2]

31

32

ORIGINAL PACE i3
OF POOR QUALITY

CALL IBI (269XMI¢99CLI26:ALP106,I0ORDERIPToXMyCLoAADGsIERR)
IPT (1) = =1

CALL IBI (269XMIe99CLI+269ALPL09sIORDERIIPToXMyCL9AAD9s IERR)
AA=AAQ06 + (AAD9 = AAODSG)IP((TR =406)/(.09=,006))

GO TO 400

CALL IBI (269XMIe0sCLI2265ALP103.:10RDERIPT XM ,CLsAADD )y IERR)
IPT (1) = =1}

CALL IB] (269XMI999CLIV263ALPL112+I0RDERSIPT4XMeCL9AAL2sI1ERR)
AA=AAQ9+ (AA)2=AAN9) 2 {(TR=,09)/(,12~,09))

GO T0 400

CALL IBI (269XMI99¢CLI26+ALPI12+IORDERSIPT¢XMeCLoAAL2sIERR)
IPT (1) = =]

CALL IRI (269XM]499CLTI9269+ALP11S.JORDERSIPTXMeCL9AALSsIFRR)
AA=AA}2¢ (AA]15-AA12)2((TR=,12)/7(.15=,.12))

GO 7D 400

CALL IBI (269XMIs93CLIs260ALPLISoJORDERYIPTsXMaCL0AALS,IERR)
IPT (1) = -}

CALL IBI (269XMI¢9eCLI20sALPLIBLIORDERGIPTyXM,CLsAALIBSIERR)
AA=AA)S¢ (AAL1B=AA)S)® ((TR=e ]S}/ (s1R=,15)}

CALL IBI (259XM1+99CLTI025sALPLI1IB4IORDERSIPTXMeCLeAALBy IERR)
IPT (1) = =)

CALL IBI (269XMIs9¢CLT+259ALP12]1+10RDERSIPTsXMeCLs»AA2]L01ERR)
AA=AA]18¢ (AA21-AAlBR)® ((TR=-,18)7(.21~-,18))

GO TO 400

CALL I5i (269XMI199eCLI269ALP12]14+]I0RDERIPT4XMeCLsAAZ] s IERR)
AA=AA2]

CONTINUE

IPT (1)=-1

IF (TR «LT, 04) GO TO 91

IF (TR GE, =04 LAND, TR LLTe o06) GO TO 1|1

IF (TR .GE, ¢06 oAND. TR LLTe «09) GO TO 21

IF (TR oGE, «09 AND. TR .LTe «12) GO TO 31

IF (TR GE, «12 ANDe TR LY. ¢15) GO TO 41

IF (TR «GE, 15 JANDs TR +LTs o18) G0 TO S1

IF (TR +GE, 18 oANDs TR +LTs +21) GO TO 61

IF (TR .GE, «21) GO TO 71

CALL IBI (SeCLIT926eXMI459CD1049J0ORDERIPT4CLeXMeCDRGO4» IERR)
CD=CDRGOS

WRITE (6.201) TR

FORMAT (ROTHICKNESS RATIO=®oFS,39e® IS OUT OF RANGE,
g8/ THE VALUES FOR T/C=.,04 HAVE BEEN RETUSNED®)

GO TO 250

CALL IBI (SeCLIT9260XMI4S5¢CD1062J0RDERSIPTsCLoXMeCDRGNG9IERR)
IPT (1)==]

CALL 181 (SeCLIT19269XMI+59CD106sIORDERGIPT¢CLoAMICDRGO6s IERR)
CD=CDRGO4 + (CDRGOG~CORGOS)®((TR=-,06)/(.,06~,048))

60 TO 250

CALL IBI (5¢CLI1026¢XMI4SeCDI06¢I0RDERIIPTsCLIXMICDRG069IERR)
IPT (1)==]

CALL IBI (S4CLIIs26eXMI3S¢CN1099I0RNERSIPTHCLIXMsCNDRGOS: IERR)
CD=CDRGO6 + (CDRGOI9 <« CNRGOG)2((TR=,06)/(.09=,06))

50 TO 259

CALL IBI (SeCLII4262XMIe59CN1099I0RDERGIPTSCLIXMeCDRGAOYy [ERR)
IPT (1)==]

CALL IBI (SeCLIT926¢XAMI454CDI129I0RDERS IPToCLOXMsCDRGLI29IERR)
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41

51

61

71

204

250

251

THI

ORIGINAL PAG:

IS

CD=CDRG09+ (CURG12=CDRG09)® ((TR=e09)/(s12=409)) OF POOR QUALITY

GO YO 250

CALL IBI (5¢CLII4269XMI¢5¢CD1129I0RDERyIPToCL9XMsCORGL24 IERR)
IPT (1)=-1

CALL IBI (SeCLII9269XMI45,CD115+IORDERGIPToCL9XM9CDRG1SyIERR)
CD=C0RG12 + (CDRGI1S=CNRG12)#((TR-,12)/(.15=.12))

GO T0 250

CALL IBI (SeCLII269XMI4S9CD1199IORDERSIPT9CLsXM9sCORG15¢IERR)
IPT (1)=-1

CALL 18I (SeCLII+269XMI+5+CD1189I0RDEKs IPToCL9XMsCDRGIB¢ IERR)
CO=CORG15e (CORGIH=CORGISI* ((TR=, 18}/ (.18~,15))

GO T0 250

CALL IBT (SeCLIT026¢XMI4S53CDL1B»IORDERSIPTHCLIXMICDRGLIBs IERR)
IPT (1)==1

CALL IBI (SeCLII269XMI454CND1219IORDERSIPToCLXM9CDRG21y IERR)
CD=CDRG18+ (CURG21-CDRGIB)I*((TR=,18)/(+21=,18))

60 T0 250

CALL IBI (SsCLITI+269XMI454CD1219IORDERSIPToCL9XMeCORG219IERR)
CD=CDRGZ21

IF (TR +GT, «21) WRITE(6+204) TR

FORMAT (#QTHICKNESS RATI0=®4F5,39® [S OUT OF RANGE.
&=/2 THE VALUES FOR T/C=,21 HAVE BEEN RETURNED,®)

IF{CL «GT. ,8) GO TO 251

RETURN

CALL COMPUT(DeXMsALTCOR9TReAASCDT:CLsCO+CLDES)

Co=CDT

RETURN

END

SUSROUTINE AERU2(XLOD9CLICD9XMpAA9 IKEY s TRy CLDESyALT9CORs DY)

S SUBROUTINE 15 DJSIGNED TO COMPUTE THE AIRFOIL

CHARACTERISTICS FOR 2 (6 SERIES AIRFOIL WITH A GIVEN CAMBER,

THI
IT

S SUBROUTINE RELATES CL<CDsZL/COsMACHT/CeAND ALPHA,
REPRESENTS THt DATA OF A 16-zYX AIRFOIL.

XM=RELATIVE MACH NO. AT BLADE ELEMENT

AL=

ANGLF OF ATTACK IN DEGREES

IKEY1? CL=CL(MACHyALPHA,T/()

¢ CD=CD(MACHeCL»T/C)
$XLD=CL/CD

IKEY28 ALPHA=ALPHA{MACHCLIT/C)

TR=

: CO=COD(MACHICLT/C)
:xXLD=CL/CD
T/C

DIMENSION IORDER(2)+1PT(2)9+ALP204(26+9)4ALP2N6(2649)
& ALP209(2649) 94 P212(2649)9ALP2L1S5(2649)4ALP21B(2649)

33



ORIGINAL PAGE (S
OF POOR QUALITY

ALP22]1 (2649) sCLI(S) o XMI(26) sALPI(T) ¢CL204(T7926) s
CL206(T426)9CL209(7+26)9CL212(T426)9CL215(T126)
CL218(Te26)eCL221(Te26)9CD204(5425)9CD206(5926) 0
CD209(5426)9CN212(5¢26) +CN215(5426)+CD218(5926) s
CD221(Se26)9CLII(S)
DATA((CL204 (1 eJ) 2J=10269]=104)/
-02329 ‘.237! -.238' '.237' -.235! ’oe34' -l23" -0233' '02329
=e2309 =a2209 =,2039 =e18ly =o159y =e164y =,1489 =,165¢ =,176,
-.1710 '01650 '01600 "lq7t -IIG?' '.256| 'l?ﬁei ‘o?ﬁ?;
'QOIQO -00251 °00280 -0031! -003“, '0036! ’0037' -2039, -.036.
=e032s =,01Ye <0050 4029y 4054y o066, 0569 0360 L0211,
0279 o035 043y 4047y ,036y =4124¢ =4151 =-.153,
.laq’ .1950 0?130 0224 0(360 0242! 0250’ 02570 02650
0273' 02319 .291' 0302' 03109 o30°9 .2810 02550 02360
0247, e2650 «285, 0289, o277 «0198, =,006y =,015,
«12 06270 o“soﬁ 06629 04799 .6980 297, 15070 c516.
e526s  S3e  ,550s 5535 545s ¢529y +5129 +496s L6489,
.699' .51,9 0533' .5‘0! 05089 .286’ 0131’ 0106/
DATA((CL204(I0J) eJ=1026)0]=597)/
D96 .629‘ <668, 0693’ 0727' .74‘0 07619 .7800 07910
o791e  JTBle  T70s o757s 1409 7249 oTlé4s L7059 ,LT703,
oTlly  oT29¢ 7899 ,T6ay 7300 4565 «2T7Te o214y
07849 .QZ?, 08680 .894. 0935, .955’ 0973' .980' 09700
0958’ 09‘5' 0932! 09170 0902' .886’ .871' .856’ .869.
.860’ .881’ .90',' .918, .Sb“' .609, .‘002' .3190
09?29 09730 100400 10085' 10]110 10106' 10099' 100859 1.071.
10057! 100431 10029' 100140 10000’ 09870 0977' cq7lﬂ 0971.
«9TT, eC960 1,022¢ 1.034, ¢ 999, T4y «D3C, «430/
DATA((CL206(1eJ)9su=1926)91=]94)/
'a2050 0.2060 -02060 '02069 ‘02060 ‘0206’ '0206' '0207' -.208.
-0209' -1209' -.211v -02129 -0222' ‘02580 -0303' -.333' -.307'
'0277' ‘02610 ‘o?“gt ‘0?569 ‘02710 -e323s 'o?ﬂ" '02?4'
-0015' -.0?10 -.0240 ‘.025’ -.0?3' -.023' -0022' ‘0023’ -0023g
“e02%0 =4,0299 «,025¢ =,025¢y =e04]y =.0R6y =41359 =,141y -,118,
=e0349y =,07D¢ =069 =,082y =e097y =4157¢ =e1369 =,114,
017?' .1839 0200' 02090 oelgO 022“. 0229! 0234' 0239.
e28Gy L2580y  L268¢ 42664 +23Te <199y 41649 L1160, L1811,
0206' 0226' 02270 .2110 olqlo 0069' ‘.015' -.025'
-3769 0403' 0“270 04“70 04670 16780 «4R8G .5000 05120
05239 25350 523y 44960 462y 442T 4060 L4060 o424,
0“580 0472' 04740 o““gt o“l“' 0220! 01150 .096/
DATA((CL206(IvJ)eU=1926)01=54T)/
«Shay 0617’ « 658, e681, o711, « 129, eT46 « 758, 0755.
oeThdby  JT1Ye 694y 669, 464G6s o619y +59Te 592y 610,
o640 066“’ oﬁb“! 06350 0598' 0391’ 0255, 0203'
0736! .793' 03“00 08789 0915! 09310 09380 -9220 0899.
eBTSs 48529 4829 805y <782y 7599 «73Te LT40¢ 758,
o TREe 48049 80l o783s o769y 454Ts <4048 o315,
o864  ,930y ,999, 1,035, 1.U71s 1,074y 1.060¢ 1,061, 1,022,
14003¢  o979¢  ,0540e ,929s ¢904s oRBT799 oBS4e (R47T, .865,
0896, 1020' 09170 0892' 08620 06850 0528. 0630/
DATA((CL209(IsJ) eJ=1e¢26)91=1e0)/
1 =,174, °olq3' =183, -,183, =¢163y =199, =~,206 o217 =e229,
1 =024l =,25%9 ~,268y =,2829 =295y =306y =,287¢ =,253, =,231,

135021" ‘0220’ '0?260 °0232! '033&0 ‘02580 -0366' '.260.
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2 '001?' -0012' ‘00129 «.012 -.Olho ‘0022’
2 -00490 ‘00609 -.0729 '.08“0 '01059 -0120’
2 '00219 -002" ‘00330 -~ 049, ‘oObl’ ‘0107'
3 0153. .l59’ 0169’ 017“. .1830 OIBB'
3 -2180 0221! 02010 015“0 01019 .0600
3 1629 L157s  +142¢ 1244 107, L0010,
& L3%], e 379 «403, «616, «434, %42,
4 0474, .450’ 0394' .339| .283' .255'
4 o356s  ,3629 231By 42939 <269y 156,
DATAC(CL209(I+U)9sU=1026)91=5eT7)/
5 0522' .5529 -584! .603. 06299 .6“50
5 .631’ .591. .550. .5090 .“68' .432'
S 0530’ .516' 0‘900 .66“9 0“38’ 03169
6 o69Te 736y THBs LB19y 8495, LRT1,
6 0767' 07?3' ob78, e634y OSQOO 0567’
6 .676’ ¢663' 06429 0618. 05930 0468'
7 B1Ty .870' .93Q' 0972’ 100070 0992'
7 09609 0817’ 0775’ 07320 .b849 0653'
T 758y L748s ,730s <7109 <689, L5R5,
DATA((CL212(19U)9J=1926)91=104)/
1 =e207¢ =o203¢ =,201y =.198s =4195, =,194,
1 =e2200 =.2589 =4339y =,4100 =,443, =,409,
l -0270' -.2800 -.289. '02990 '03069 ‘0342’
2 -0024' “00?19 -00219 '0020! ‘0017’ ‘0015'
2 =023y =,0521 =41234y =0202s =4239, =,212
2 -CIIO' ‘.1200 -.130’ '.l“l' -0150’ -.lq79
3 01‘2! .1“9' 01640 01720 0182! 0186’
3 0137! .lSlo .0819 00120 ‘0023! 00010
3 «a106, -0906 «0RS, « 075, « 064, s011
4 03?q9 .340' .359’ .368’ 0378! .387’
4 o381y L312s L2593y L196, L1622, ,]185,
4 02849 .269' .?59. .2“1. 0227! 01570
DATA((CLP12(19J)0J=1e26)01=5e7)/
5 4T6s 5090 527 540, o561 .571,
5 .5070 .4““0 .3819 03230 0302’ 0337!
S +4300 L6415 4401e L,386, .372, ,297,
6 613y (653, LT00e o726¢ <7589 +7R0,
6 s6260 .5700 05140 .4609 04439 .476’
6 4562 5479 4531y o515s 5009 G417,
T «743s 791y ,839¢ 871y +910s ,903,
7 .680’ .bZJ. ..c)bb’ .51“. .490’ .533’
T 629 .519 «608, «598,  JHRA, «525,
DATA((CLZ1IS(1eJ)eJ=1926)01=1v4)/
1 =e2120 =4217s 42279 =a231y =4239y =,243,
1 23400 =,417¢ =509 =,519¢ =44972y =~,419,
1 =e249s =,2503 «4?S51ls =,253, =:c¢549 =,260,
2 ‘0046. '.052' ‘0058. -.062' ‘0067’ -0070’
2 =elbbe =234y =297y =321, =430}y ~-.238,
2 =4083y ~,088s =,092¢ «40959y =4097y =,110,
3 «s106 e1109 «121 «123, «1300 «135,
3 ,088s 0209 «407Ts =olléds =e0Bly =,022,
3 0600 L0599 4090 046, 041y ,012,
4 J288e¢ L3099y 324664 o334y <3434 L34R,
[ 02769 .174' .0909 0075’ 0109' 0178'
G L2299y 2209 4212¢ e204s <1969 154,

-e027»
=e102»
'ol320
0194
o064
'0025’
«451]y
e 269
e109

o861
0435
0267
«AR88,
«583
« 37T
9687,
«660
« 498,

“0192’
-0333'
=+359,
=s013
=17l
-e2]17
«191»
00“50
«-a020»
+ 395,
«230
o107

584
«3R5,
233
«517
¢349
«8529
«O78y
«4T6

~ell T
=311
- 265y
'00730
-«118
-e1200
139,
« 034,
=e004
« 353,
e 236
1200

-00320
=,068,
=ol4ly
202
«099,
=~e025,
« 465,
«301,
« 092/

«678,
« 479,
e204,
«R2H,
0622
e 308,
«935,
<696,
«420/

'01920
‘0280,
~s36b,
-.010
o130
o220,
2196,
«088,
-0028’
404,
o278,
» 080/

«599,
e429,
0185,
.739.
+556,
«301,
e 195,
06229
0424/

~o253,
-.239’
=270,
'0079’
-,073,
=«131,
«137,
00610
~o011y
0349,
0249,
e 096/

ORIGiINAL A =
OF POOR QUALlTY

"0031'
-0035.

«210,
0140,

078,
337,

06709
«517,

«T97,
«057,

+902,
o737,
°0197.
-02609

o011,
-0098.

«198,
+115,

« 399,
297,

.571'
42,

.682'
«573,

e 738,
<639,
-.286’
-.2‘8’

°ol°9,
'007Bg

«126,
0064'
332,
0239,

35



DATA((CL21S(IvJ)9sU=1926)91=5+7)/

5 .4319 .458' 0485’ 0503' 0527’
5 0385' .307’ 0226’ 01960 02300
5 357 0346’ 0335! 0326' 0317’
6 «554 0584’ 0617’ 06‘1' 0685’
6 obaTby 0392’ «313 0288' «330,
6 ¢448 0440’ o¢32’ o424, 0%169
T  +659¢ ,695¢ ,735, .766; 805
7 0525’ .444’ 0365' 03‘7' 03780
7 514, +508 «502 «9496, ¢e490,
DATA((CL218(IvU)eU=1926)91=104)/
1 'o?lZO -02219 -.2‘00 -025" '02730
1 =.42) -0463' -e490, ‘0“739 %4100
) o272 -9272’ -0273! ‘02749 'a2750
rd -.058’ '.0589 -00650 '0072’ '00800
2 =254y =,301ls =,3249 =,278ys =215
2 ~elléy ‘0115’ -e117y =,118y =,119,
3 0093, «1049 «112s ol16, o122,
3 =,091 '0152’ -+182 °0153. ~e0764
3 « 025, 0022' e019, «017, «015,
4 .268' 0276’ 0287' 0293’ 03000
4 + 0869 20269 =,0129 « 016, «098,
b 4192y L187s .182¢ L1776, 171,
DATA((CL218(19J) 9J=1926)9125:7)/
5 .413’ 0“25’ .437’ .445, .‘.570
S 42229 1609 L115, ,142, <229
S +308y ,3029 +296¢ ,289, .282,
6 504 5379 ,5654 ,588, .623,
6 «301y .238’ «203, 02270 .3100
6 <3909 .38l 3739 366, 4359,
7 -600’ 0639’ 06830 0713, 07389
T 3519 2739 ,232y 42554 <338,
T N YLY) .615’ 04070 03990 0392.
DATA((CL221(19J) 9J=1926)91=]114)/
l -.266’ -.263’ -.253' -.239’ -.226'
1l =,3729 =44369 =,421y =4339, =.257,
1 -02309 00237’ -0243’ 'o249’ -0255,
2 =4111l9 =41159 ~,1029 =.0869 =,065,
2 -0239’ -029l' ‘.277' -0203’ -0129’
2 =+1019 =,1099 ~,117y =,126, =,135,
3 00699 .011’ 00720 0078’ '0870
3 =,12869 =,1769 =,154y =,054, L05],
3 .054’ .046' 0039' 00311 0025.
4 02399 0226’ 02339 0246. 0250'
4 ‘.0130 ‘00590 '00500 00¢89 01“80
4 «1519 o141y «135, 0128, «122
DATA((CL221(I0J)9JU=1926)91=5eT7)/
5 03709 0364' 03740 3383’ 0387'
5 .1010 00‘4' 0061' 01510 0257’
5 2609 .2529 L2439 o235, o228,
6 .“201 0433’ 0471' 0498’ 0511'
6 eléby nllb’ 01379 -2300 323
] 0321’ .3‘4’ .306' 02990 0292’
T 44959 4533y ,586y ,625, .622
T «190s L1649y L1599y 255, .358,

36

ORIGINAL PACE 3

OF POOR QUA

'537'
.295.
0268!
06900
03970
'37"
« 798,
0448,
04610

0283’
«339,
0282’
o087,
0157!
0129'
elZS’
0003'
.003'
02990
0176'
.1“2!

0452,
.305.
0244,
«598,
.382’
319,
.685.
.418’
«350,

0226,
213,
.263’
0059’
«071,
01679
+083,
0084’
«000,
0237'
0118’
0095'

03790
02879
01900
0479,
0357’
0256,
574,
0385,

.52"
¢354
«235
0671’
.4520
«347
a 762
.5080
.462'

.298.
0286'
QZS"
0101’
0117!
0137’
0115’
0034!
« 008,
0 26Ty
0208!
0116’

«408,
0328’
0214.
052‘0
e415y
0288'
06120
0469,
0314'

0234
0210'
0268,
00720
0076
e167
0069,
00789
« 006
0196!
e1769
0082'

.36"
«2869
01680
.“17’
035‘.
« 260
0482y
.381'

LITY

05960
«378,
.213'
e62Te
v 465,
¢330,
+687,
0527!
« 434/

-.3279
'02749
=e291¢
- 150’
-01119
'0137!
00460
0031’
-0008!
.2080
.203’
«100/

346,
03210
0192'
« 450,
e406,
0259'
.525'
06410
281/

°0256Q
-0216’
‘0275’
‘01070
-.086.
'0167'
«021y
00700
"’0007’
ol25|
01690
072/

02770
0277,
|157’
0337’
.3‘4'
0223'
0385'
373,

<654,
e367,

555,
«457,

0605'
«521,
-.376.
'0273’

-.203’
°01139

-.022.
«028,

o147,
0197,
o284,
315,

.375'
«398,

«438,
432,

-.223.

‘oleqo
-0092.

’0039’
0062,

005‘!
01609
01859,
0269'

243,
332,

.287,
« 366,



7 « 358, «351 0343, ¢336, «328,
DATA((ALP204(JeN) sN=199)su=1913)/
& -5.58! -3.70' ~l.82’ oll! 10890
S -505‘9 «3.65 ‘1077' -03. 1077’
1 S -9.560 ’306“. '1.77' -oll’ 1058'
& '5.59' ‘3.6" -1.76' -019' 1048'
(3 ‘5064! -3065’ '1075' -.27! 1035'
L =5,689 =3,600 =]1,749 =,309 14280
§ =5,699 =3,699 =1,74, 35, le2ls
& =DeT1le =3,60 '107“9 -¢39, leldo
§ '5071f '3.67’ «1476s =e43, 1.089
& -5.729 -3.70! -l.79| —.“8’ 1000.
& -50190 -3.80' -10870 -.54. 093’
& =S5,89y =3,97y «2,059 =,64, o8G,
§ =6,099 4,189 =2,28¢ =475, e TR
DATA((ALP206 (JoN) sN=199) 9 J=14926)/
& -6.26' -"38’ -2.51' -086' 077'
& =6,449 =4,53y -2,63, -e90, « 839
§ =-6,47, '4.51' '2.550 -0729 1.03,
L =6,369 «4,350 =2,36¢ =500 121
§ =6,2Ts =6,249 =2,21ly =433y 1430,
S -6.310 -6.299 -2.270 -et 3 10219
& =6,359 -¢.35’ =235, =e57, 1.07»
§ =6,369 4,390 =2,42¢ «.T0, e93,
1 -6038’ -4.42’ '2.660 ‘074' 088.
& '6040' ‘4038' °20360 ~ebb, 1.06'
§&§ =-6,189 -3015’ -.88, 109, 3634,
& '60“9' ‘2088’ .080 2.90' 5.97.
& =6.53¢ -2086’ .250 3.740 ’0460
DATA((ALP206(JIN) 9N=149) 9J=1913)/
§ =6,039 =3,94y =]1,84, o2Te 2026y
& =6,109 =3,94y ~1,79, ¢15¢ 1,97
& '6013' °3.93’ -1.79' 0.00' 10769
& -6.14’ -30939 -1.190 -0080 10610
& =6,12 '3.93' -1.81, =s16, | Y
& '6012' '3.939 -1.81' -e19, 10399
§ =6,11 -3093’ =1eh20 -e23 1.32'
8 5,100 =3,929 =1,82¢ =26y 1425,
§ ~6.08y =3,91y «1,829y =,30y 1189
& '6.060 -3.90| '1.820 ‘036’ 1010'
& -6.0R¢ '3.90’ -10820 -.419 1.03'
& =6,03 ‘3.88' '10830 =46, 1.04'
8 =6.019 =3,87y =1,83s =,45, 1417,
DATA((ALP206(JeN) sN=199) 9J=14426)/
& -5.97, ‘3.76’ -1.71? '.270 1045'
& =5,65¢ «3,330y =1,40, e0ls 1o76,
& =5,159 =2,779 =1,109 e30s 1095,
& -4.70! ‘2.61' -l.ObO .33. 1095'
& -4.98o -2.870 -1.210 0160 1.80'
& -5034’ -3.16' -1037' '004' 10609
§ =5,499 =3,349 21,500 =417y 1lebly
& '5068' ‘30460 -10530 ‘0180 1040'
L «5,669 =3,36y «],449 ~,08y 1459
& -5.480 ’3.18’ '10339 « 0B, 1087'
& «4,93s =2,52s =,61y 1,74y 4,12

ORWGINAL PACE §
OF POOR QUALITY

«288

4.0“.
3071'
3.38'
3.190
2.98
2.88'
2078'
2.68,
20610
2.56,
2051’
2.“5'
2.46.

2.560
2073'
2.87’
3.00’
3,04,
2.95’
2.80'
262
2e54,
:.83'
5,88,
8.98.
11006'

4.420
3486y
3,50
3.310
3,09,
2.970
2.86.
2.789
2,720
2.700
20710
290
3020'

3.52’
3.800
6.040
6,11,
3.890
3.58,
3.33'
30330
3.63'
“0030
6377'

0269

€.23
5.730
50320
5.06.
4.700
4053!
4037'
4,200
4¢10»
40110
“023'
4,37
4,54

4074'
4,94
Se10
5026'
5.33
Se19
44969
“065'
‘0470
Qogli
80830
11.98
1“067’

Te000
60109
5056'
5021,
4.87'
4470
4.56'
4,51
4,63
4,859
5.220
S¢S57s
S5¢930

6030.
6068’
74089
7.129
6.79
64250
509“'
5.99'
5631
6.90
9.67’

253/

9.13’
30370
7.53’
7.11!
6.T4y
6.60’
6.‘3'
60380
6059’
6.85.
7012'
Te40y
TeTlo

8.00.
8026'
8,43,
8.50'
8,48,
8.390
8.07’
7.62'
7041'
8002’
11.79,
14,99,
18,27,

10.13!
quZO
8.01'
1.5%.
7.09.
60979
7002'
1.31!
Tebby
7095'
8033'
BeT4y
90159

9.57'
10.02'
10.50'
10.86,
100520

9.9,

9038’

9,43,

9.98,
10,44,
120579

12.03,
11011'
9,86,
9,20,
9,01,
9.25,
9.(3.
10,19,
1055,
10,89,
11.20,
11.53,
11.84/

12,08,
120220
12.21,
11,98,
11.75,
11081'
11,55,
11,07,
10,86,
11050'
14,76,
12.00.
21.87/

13.25,
1109‘0
10.53,
10010'

9,65,

9.76,
10.30.
10,67,
10,89,
11.08,
11.48,
11.94,
12,37/

12.85,
13.35,
13.91,
140600
14026’
13,53,
12,83,
12,88,
13,65,
13.98,
15.‘6’

37
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13 -5.57’ ‘2086' 0230 3021' 5095’
8 =Te209 =3,56 241y 3,949 Te48y
DATA((ALP209(JsN) oN=199)eJz]1e13)/

8 '6.79' ‘4032’ °1085' «e47y 20579
& -6.5‘! ““020’ -11860 037’ 2.2"
& '6.5“9 ‘4020’ -1.870 0260 10970
3 '6.5‘0 -4020' '1.87' 0219 10870
§ =6,379 =4,08y 1,82, olby 1473y
§ =6,279 24,019 =1,79, «09y 1467
& i&.l?' ‘3.93’ "1.76' ‘05' 1.60’
(3 '5098' -3.82' -1073' o002y 10510
& 5,789 =3,709 =1,70s <=,08y 1e42y
§ 25,669 «3,57s =1,639 «,13y 1,462
8 =5.51s =3,64: =1,5Ty =415y 1456,
§ =5,359 «3,319 =1,4T79 =,01, 24,08
§ =5,19, -3.17' ‘1-290 0509 2eT20
DATA((ALP209(JeN) sN=149) 9yJ=164+26)/
& 5,119 «3,000 «1,01l9 14060 3026y
& -5.01’ -2.860 ’.67’ 1044’ 306“9
& =5,.22 -3.05’ AL 1.330 3.58
§ ‘5.590 ‘3.43’ ‘10190 10000 3-11'
L =5.72y ‘3.68’ =]14600 261, 2eT00
& -5.93' -3085’ ‘1.779 039. 2.51'
§ ~5.849 «3,809 =1,73y 2060 287,
& =5,859 -3,729 =1,58, e66y 2495,
& =5,.86 -3.65' -10‘3' 0909 3.259
L =5,879 =3,5%y =1,27s 115, 3,55,
& -5.88' -3.23' -017' 2.55' 5011’
L «6,069 =3,039 e379 3432, 64,38y
§ =6.,219 =2.,960 23 3.93, Tebby
DATA((ALP212(JeN) yN=149) 9 U=1913)/

L =641l ~3,929 =1,710 6Ly 2497
& -6.16’ "3.07’ -1.75. 052. 2.68'
§ =6.21 -3099’ -1.77’ 037, Ceb9y
8 =6,27¢ =64,029 «]1,79 0299 24379
§ =64309 =4,069 =]1.83, e18y 2424,
§ =6,309 =4,07s ~]1,85, eléde 2614,
8 =6,32y =4,09 =1,87, «09y 2605,
L =6,299 =4,0Y99 =1,90, o048y 1496,
& =6,18s «4,039 «1,89, 002y 2401,
8 ”5083' '3.809 -1.780 0150 2.530
& -5.38' "30‘4' -l.a9’ 0610 3.33.
& '4061’ -20730 '.790 ’038' “.29.
& ‘3.90' -1098' -0110 2.06' 5012!
DATA( (ALP212(JeN) ¢N=149)sJ=14426)/
§ =3,589 =1,64 «259 254, 5,39,
& ~3.91s =1.R% =,01y 2.20, 4491
§ =4,83s «2,36 =42y 1.68, 4,23,
& ‘5060. '2.939 '0810 10209 3063'
& =~5,73y =3,269 =1,08, 093y 3.642
& '50639 '3.13’ '.980 1006' JQSQQ
& "5.50' -3.00’ -.89' 1020. 3.79’
& ~5,409 -2.88y =,79¢ 1¢35¢ 3,99
8§ 5,30 -2.75! =-e69, 151, 4022
& -5.210 -2.6‘.’ -.600 1367. 4.“4'

(o)
o)

9.16'
10096,

4,89,
4,520
‘0160
397
3.70
3.560
3.‘2’
3.27»
3.27»
3061’
401"
4,78,
5¢460

6.21'
6.77
6.040
5.69,
50190
4,96,
5.1‘9
Se65,
S:.77»
6-15,
8,26
9,69,
11021'

5.810
S.28,
4,84,
4.65'
4,40,
4,28,
4,16,
4,01,
‘052’
5.56,
7.130
9,31,
110190

11.61,
10,35,
ReT20
T¢33)
6.82’
713y
TedTy
779,
8,05
80270

12.39
14.43

TeT2s
6,960
GalTy
5.82¢
Se510
5037’
S5eb]0
5.63
64069
6,71
Tebby
8452
9.39,

1047
11,429
11.66,
10668,
9458y
9002.
94229
9,59
9,96,
100310
11068'
12.99’
14,79,

8.880
8013'
7.‘4'
7002.
64559
6,33,
6058!
8018.
10.210
12,440
16,689
170009
18.59,

18,75,
17,37
150280
13,39
12.88
13010'
130030
12,99,
12.,R7
12.82»

17.91,

11.05
9424
8.99.
8.37'
Te91
8,13y
8,58,
9,21
9.87.

11.01'

11,89,

12,64,

13047'

1‘0729
16,07,
16,83,
15,95,
14.589
13,90,
l30939
14,14,
1“0309
14,48,
15009’
160300
18.36’

110950
11.03,
10.32.

9.78,

9.18,

9.58,
12005'
15.32»
17.36,
19.85.
220230
264469,
26,00,

25.89,
24439,
210840
19.45,
18.94,
19,07,
16058'
18,18,
17,69,
17.36,

18,84,
21,39/

14,38,
12,93,
11.80,
10098'
10,54,
11,44,
12.22,
12.95,
13.68,
15,31,
16,15,
16.76,
17,55/

18,98,
27,72,
22.03,
2l.21,
19.58,
18,78,
18,64,
18,68,
18,65,
18,65,
18,51,
19,60,
21,93/

15,03,
13,93,
13.19,
12,54,
11.82,
12,83,
17.53,
22,46,
26,50,
27026'
29.77,
32,38,
33,41/

33,04,
31,40,
25,52,
25,00,
25,04,
26414,
23,38,
22.51,
21,91,
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§ =4,80, -2.04' '011' 2e64y 5073-
§ -¢0589 ‘1083' o310 3.‘80 6082'
& «4,50y =1,79 52y 44269 T+61y
DATA((ALPRIS(JeN) eN=149)pJU=)913)/
& =6,2T79 «3,860 =1,399 1,03, 3,57,
& ‘6.22’ ‘3.79. -1.369 .87' 3.22'
1 8 -6.05’ ‘3.68' '1035! 078. 209¢’
& +6,00s =3,63y «1,33, «73y 2.78»
& =5,87» ‘3.55’ -1.32' 266, 2+62,
& '5082’ ’3050' '1.32' 061’ 2.55.
3 ’5.76! ‘3.46’ '1.31! 257 2055'
& -5.69’ -3.39. -1.27, 059. 2.69'
& ’5133' ‘3.0“' -1006. 0739 3011'
§ =4.,699 =2,39¢ ~e69, 1.19, 4¢34
%, =3,8)y ~1,73 -olby 239, 6.31
& ’2.99! ’1.12' .92' 30629 90359
& ‘2.800 -.830 10210 4009! 9080'
DATA( (ALP21S(JsN) sN=1199) 9 J=14426)/
.8 '3.04’ '1.08' 065’ 3.500 8092'
& ~3.799 =1,659 o229 2.38y 6,12y
B 6,929 =2,85s =,45, 1,649 4,94,
8 ~5,949 =3,539 =,%91ly 1,48, 4.51,
& -5.79. -3.k6' -.90. 1055, ‘0.73‘
& -5.320 -3.‘10 ‘.8‘0 10669 4095'
£ =5.85, '3.38’ '077' 1.76, 9«15,
& =5,879 =3,369 =,70« 1485, 5,34,
& ‘5.86’ -3.33' °0659 1.950 5051’
L =5.,869 =3,31y =,599 2407y 5,68
& 25,870 =3,209 2,20y 2,81y 060
& ‘5086’ '3010’ 006’ 3.390 ?0120
& '5087O '2.99' .21' 3.78, 7035'
DATA((ALP218(JeN) sN=L199) 9 U=]1913)/
& =6,44y =3,84, ‘1023’ 1.22 3.82’
& «6,209 =3,T74%s =1,28¢ 1el2y 3.669
£ =5,839y ~3,549 =1,27s 101y 3451,
& -5.60! -3.41’ -1.23‘ 0950 3.‘1'
& =5,32 ‘302" =1ls21¢ «BRy 3.27»
& -5.19! '30159 -10180 086. 3.320
& -5006' -3.01' °1006’ ,|12’ 3.690
& '4082’ “2056’ °047' 1490, 50040
£ =4,30 '1097’ oCBy 277, 64795
& -3.759 '1034! 1.03’ 3.68, 9.969
R «3,22 ’064' 1071' S¢039 1926,
1.9 -2.92! -.250 2¢19, 5.93' 19.590
& ’3.259 ‘0750 1081’ 50360 18436,
DATA((ALP218(JsN) oN=199)sU=144206)/
§ =3,90s =1,78» e8T¢ 3456y 12443,
& '4.67’ -2.67’ ".o“’ 2.37, 7.00’
§ =5,359 =2,989 «,45¢ 14919y 5Se66¢
8 =5.559 =3,09 =.64y 1.97, 9,86,
& '5.59’ '3009’ “o40y 20089 6,129
& '5.62' -3009’ '0360 201‘0 6059'
§ '5.639 '3008’ 'c32' 2e73 7.120
L& ~5,63¢ -3006' ~e28y 232 70590
& -5062’ '3005’ '.25' 20420 80069

9.39'
100029
10.86!

60880
6.?9’
Selby
50419
4,92
6.82-
5.03'
5.590
TeT76y
10.9“'
14.009
1700"
16.58'

17025!
13.96!
11.29
10.350
10.479
10061’
10.71’
100600
10.89.
10,97
11.20
11.330
11.19,

8.000
7.24'
6,59
6-19'
5072'
6005’
7.73’
10000!
13,14,
17,96,
26.690
33-380
32.64’

260710
18,11,
16,88,
17009’
17‘38'
l8.350
18.88'
19,35
20,18,

13009'
13,22
14,11

10069'
9.89,
9100
805‘!
7.92'
8e.04y
808‘0

llc77i

15,61

18,78

21069!

2‘073'

2336

25.580
21.809
18043’
16,81
16,72
160670
16¢59¢
16,51y
16.‘4’
160380
15079'
l50540
1500¢!

12417
11,169

9.98'

9439

34089
1006‘0
12.27»
15033'
19049'
25096.
38,411
47.17'
46,93

41,00¢
29.22»
28.65.
28.510
29.65’
304120
30.65.
314120
32.30’

16.80'
164429
17037l

IQQSOO
13,50,
12.~9.
11.74,
11.25»
11749
13.23»
18.430
230“5’
26.63’
29,38,
32442
30,14

33,92y
29.65’
25.57,
23,26
2297
2273y
22.‘7'
22.23'
22.00’
21,78,
20039'
19075’
18.88’

16,33
15.08'
13037'
12.59,
12056'
15.24,
16,82
20067'
25.8“'
33,96,
49,54,
600970
610219

55029'
40.330
“0041’
39,94,
‘1041'
41.889
420“10
‘2.88.
44,629

20,50,
19062'
20,62/

18,30,
17 10,
15,88,
14,94,
14,58,
15,44,
17,63,
25,10,
31.29,
34,47,
ar.08,
40'12’
36,92/

42,25,
37.49,
32.710
290710
29,2<,
28,79,
28.35.
2T .96,
2T.56,
27.19,
24.99,
230960
22,73/

20.50,
19,00,
16,76,
15,79,
16,03,
19089.
21.36,
26,00,
32.190
41,96,
60,97,
Té,76,
75.50/

69,57,
510“4'
52,18,
510370
53,18,
53,65,
54,18,
€4,65,
56,55,

39
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5,60, -3.04'
-5056’ ‘2.“3’
=5.58y =2,86,
«5,62y =2,R2y
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DATA((ALP221{JeN) sN=199) 9u=1913)/

«5,739 =3,15¢
-5.85' '3.15’
=5,959 =3,30,
6,109 =3,4Y¢
'60169 - 68'
6,08y =3,69
‘60059 -3058’
~5.93y =3,25¢
«5,19y =2,49
4,62y =),329
23,52y =,42»
=371y =,75s
=4,90y =1,960

DATA( (ALP221(JeN) oN=199) 9J=14+26)/

6,239 =3,11»
=6,63y =3,82
=6,86469 =3,85
=6e799 =3,76.
-6Q7°’ -3365’
=6,649 «3,539
«6,55¢ =3,429
6,649y =3,32
6,469 =3,20(»
-6'a2' "3.08’
06.850 ’20699
=6¢619 =2,65
=6,3ly =2,61s

DATA((CD204(19J)eJd=1926)e1=]

«0061s (761
«0062y ,0063
«0296s 0310y
« 00679 0045
000‘59 00045’
+0270s ,0290,
.C0659 000589
000559 0057
00324y L0344y
«0219y .0168,
«01549 L0187
« 0623y .0686)
«0575y 0328,
.0236' '0317’
01153’ 01220’

DATA((CD206(IsJ) vJ=1926'9]=]

« 0059, 00059'
00062y ,0062
00385y .0397,
«0064y 0044,
¢ 0045y 0046,
00360' .0377’

>
o

=e229 (o529 8,448,
'005! 301‘9 110239
el13y 371 14,62,
0159  4e26, 18,82,
“o7Ty l¢54, 5:700
meT6by 1,669 5,04,
'.83! 1059' ‘054'
-095’ lo“S! 60309
~l,14e 1439y 4,21
‘1.17’ 1.52' 40420
-.98. 2005. 5.53'
-033! 2.990 8063’
e84y ¢052, l3olﬁ9
2.23y B.43, 17,13,
3.15’ 11.86’ 25Q669
2¢906 11739 29.91,
1,069 5.26y 19.60,
=e5Ts 24959 10.40,
1,08y 2440, 907
'1.01’ 20“' 90410
'091! 2057' 9086'
1-1 %) 2.730 10,00
o709 26900 104,27
-.59' 3.0(' 10.65'
=¢509¢ 3.200 11,08,
—.390 30351 11.46’
=e3ls 3447y 12,00,
0,000 4430, 15,00
eléy 4.89, 17,03,
o189 € 30y 17480,
15)/
«0061y L0061,y 0061,
« 00649 ,00764 40113,
«0320, L0329, ,0332,
«0046y L0045, ,0045,
e 0047y 400559 o009C,
+0303, ,0316, 0325,
00055’ 000550 000560
.00669 00096' 001539
003619 00375’ 003899
«01l446, ,0133. 0128,
.0220' 002640 00321’
)0750' 00788' 00823'
00227’ 002029 .0188.
«0403y L0489, 0586,
.128“0 01348' 014120
v5)/

+0060s 0060, ,0061,
000679 oOllZ’ 001730
20405y <0406y 0407,
0004‘9 000‘4' 000“"
000550 001010 001620
003870 00396. 004000

20.61’
2ie13y
30.00’
37,00,

10.800
9.36'
8.?‘9
T.61,
7.60'
8,55,

110639

16.96’

22,23,

25.83.

39,45,

48,09,

35,60,

21.83'
23.36,
24.22'
23.66'
210760
21.08’
21.‘6.
220270
23:11’
27.50,
30.83’

310;39

000620
«0169,
e 0292,
000~r5 [
001529
.03&7’
00054'
002109
¢ 0469,
00126’
00377’
e 0979,
001320
.0701'
016929

«0061,
«0235;
«0370,
000440
0022?’
¢ 0398,

3273
37003'
45.380
550189

16013!
13034’
lle720
109760
11.21)0
12.76'
17.78
250290
31032.
34052’
53.26'
650270
51600

33.269
37,649
39004!
370450
33,53
31089'
32.270
32.70»
33.080
3‘0229
40,00
44402y
44447

«0062
00211’
6022!.
.00‘5.
«01929
« 0299,
0005"
e 0250
« 0546,
+0128,
.04349
01077'
« 0184,
.081/.
« 1842y

000610
« 0289,
.93139
«N044,
00275'
00355.

“‘.85'
‘909‘.
600270
73,36,

210470
17.3"
15.209
13,91,
14.81’
16,97,
2309“0
a3o63’
400“1’
63.22’
67,03y

56,97,
62,84,
76.15,
91,55/

260800
21.34,
18,68,
l7.°6’
18,41,
2l.18-
30,09,
41,96,
49,50,
510910
80.83,

”4.45'10206“,

67,6

44 .¢ oy
51,97,
53.8¢%
510260
45,299
42.70y
43.08!
430510
4" 489,
45,33,
525509
58441
57.80’

«00E2
002‘5'
00170’
000“5!
e 0225
¢ 0283,
«0054,
002949
006:90
«0130,
00‘96'
0119“'
«0189,
0928,
«1890/

«0061,
00333'
¢ 0253,
.00440
2312y
.0325’

83,69/

56411,
(o2l

50670
05.030
57,06,
53,51,
53,89,
94,32,
54070'
56,464,
65,00,
72.21,
71,13/

.006’—‘.
002701

+0045,
002‘9!

-0053,
«0304,

«0138,
0559,

«0205,
010360
000610
«0364,

20044,
0360,
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e0068y 00559 ,0C53¢ «0053y ¢0053s +0053y 00539 0053y .0053,
«0053y 0057+ ,0082y 0132, 402099 +02739 ,03199 ,0354y ,0375,
«02949 4048130 ,04300 0446, 20462> 0547y 00119 L0657,

e0173s ,0125y ,0095y 0085, <0082y 0082+ 0083y ,0087, +0090,
«00999 ,0121s ,0169y L0224, 403349 <0448, ,0549y 0639, (5711,
e0772s ,0834s .0BT7y 09189 ¢0958s 11169 .i178y 1234,

e0377s 02929 ,0227s 201°5¢ «0182¢ +0183, .0184s ,0188, 0202,
002299 ,0267y ,0304s 40395, 06669 ¢0956y 11369 ,127is 41380,
01474y ,15689 ,16549 1737, 418209 <2120y 22609 2238/
CATA((CD209(19J) s J=1¢26)91I=1¢5)/

000849 L0064, ,0063y 40063, +0063s 00063, ,0063» 0063, 0063,
0063, ,0068y ,0089, ,0138, 0201y 0278y .0356y ,0426, )481,
005299 00561' 005779 005779 005770 00573’ 005160 00“90

« 0055y 0053y .0054, ,0056, 0058, 0059y 0059y ,0060. 0062,
.0065’ 00073' .01069 00156' 00213' 00269' 003229 003730 00‘230
«0471y ,0515s ,0560s 0582y 40598y 0601y +0567¢ ,0526,

«0074y ,0070s 0066, 0065, 00669 0066y ,006€Es 0067, 0070,
00072' 00088’ 001‘39 00213’ 00287. 00359! 00‘329 00496, ] 555.
« 0603y .0645' 00675’ 00702’ 007199 00769’ 00817! « 0866,

«0124s ,0109s ,0101, ,0098, 0097, ,0G97s +Cl0le 01059 0113,
«013%s .0188s ,0241; .0348, .0514, ,0648, ,0764s ,0861, .0948,
010229 1087+ L1135, ,1183y 1231y 1335, ,1384, 1432,

«0285s 0214 0178y 40162y +0156¢ 0156, ,0159y 0168, 0190,
20241, 00371’ n0537’ 007069 00863’ '1003O 01126. 01245’ .135"
.1466’ 01565’ 01641’ 01716' .1785’ .1939' .19710 02003/
DATA((CD212(19U)0U=1426)0I=1+5)/

.00739 00073' .0073' e 0072y 0072y 0072y 0072 « 0072y 0073,
«008ly 0127y ,0228s 03299 0416, ,05069 ,05859 ,0658, .0727,
«0793s ,08339s ,0862y 0877, 0887y 0889, 08169 (0704,

«00609 0057 ,0057s ,00564 +G0569 L0056, ,0058y ,0059, 0064,
e 00755 ,0118s ,0189y (02729 +03619 0448y 0530y ,0599y ,0667,
00736 007890 .0831! « 0865, ,0880» «0903, 0845, 00746’

«008ly 0078y 0078, 0078y <0080y 0081y 0083y .0090s 0104,
«0129%¢ 0173y ,0262y 40353, o0437¢ 40520, 0606+ 0693, ,0772,
208439 ,0902y ,0952y 409860 10139 1051y 1046y .1040,

e0136y «0131s ,0129¢ <0128, 40129 <0131, ,01339 0146, ,0172,
20247y 40348y ,04729 405900 07039 40829y 09400 1035, 1125,
01208’ 012800 01336' 013920 014309 015430 .1560’ .1505,

002159 00205! 002019 002019 00204’ 002120 002390 003059 00‘03,
«0559s 07539 .0955y «11329 +12959 41455y ,16159 L1713y 1780,
«18419 1891y ,1940s 41989y 20279 +22139 42368y ,2420/
DATA(:(CD215(1ed) 9J=1126)91=199)/

0007‘9 00076’ .0077' 00078’ 00078’ 00078! .00800 00087' 10109’
02009 40300y ,0403y 40507y 06139 0718, ,08099 40900y 40992,
«1062y +113Cs o1199y 1267y 1301y 1302 01187' 01041’

«0074%¢ +0076s ,0077» 0078y 0078y .0078, ,0080¢ 0087, ,0108,
20198y 03009 ,04049 40507y +0612¢ 07159 0824y ,0909y ,0986,
¢10639 o113%y ,1198y <1261, +1324y 1315, 1228+ 1103,

«0099, 00099' «0100y 40103 «0109y 01120 «01189 ,0128, 00173.
00268' 00369’ 00474’ 90584' 00701’ ‘0806’ .0893’ .0981, .1062’
011620 .1221y ,12999 ¢1334, 213699 41433, L1409 L1373,

0¢0159y 0170y ,0175y 40178, L0182y 0195y 02189 L0273, ,0370,
00496’ 30615’ 007410 00863’ 009799 «1086, 011930 01299’ oi383’
16589 ,1534s ,1609y ,1675, 17119 <1838, ,18649 ,1890,

00260y ,0245y 0248, ,0246y 02629 0281y ,0315, ,0433, .0618,
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S «0822¢ 10219 1194y 41363, (1526
S 222839 ,235Y9 24299 .24Y9y 42270,
DATA((CD218(Y9d)eUu=19026)91=195)/
e 0096, 00101' 00103’ 001046 001089
«03359 ,04939s L0030 L0763, 0847,
21273 -1322' «1370y L1418y 41450,
«0084y L0085y ,0085¢ 0086, 40086
003549 0514 L0655y 0777 40891,
«1305s ,1361s ,l414, ,16459, 1503,
«013ny ,0141s ,0147, 0150, U154,
«04549 L0611y ,0758: .0868, ,0978,
el14169 ,1468y ,15209 1572y +1601,
002229 L0262+ ,0282¢ ,0292, «0302,
00793’ o09669 011180 012‘6’ 013750
+1816s L1871y 19269 1969, 2002,
«0358s ,0414s ,044)1, 0455, 0695,
012199 ,14929 1758+ ,19584 ,2158,
«2812y ,2908+ ,3003, ,3008, 3008,
DATA((CD221(10J) sJ=1+26)91=1+5)/
« 0098, 00137' 00l46' 00153' 001590
«0388, ,0521y ,0660, ,0801, 0942,
015269 016259 01724! 017930 .183A.
001119 ,011le ,0211e 0114, 0117,
« 0443y ,05699 L0697, 0832, 0963,
.1608’ 017069 01793’ 01878’ 01918'
001569 |016“’ .0169' 001720 |0176’
«0601s o0752s 0902+ 1045, 1188,
«1772y ,185069 ,19409 ,20249 2064,
«0369y ,032%s ,0332¢ L0350, 0375,
01012’ 011699 013260 014639 01597'
.2165' .22650 .2325' .2405! .2679'
e 0670y .0511ls ,0528¢ 0547, (0607,
«1527% 17099 ,1893s 2084, 2276
030550 0308“' 031139 0313ﬁ’ 031389

NN E&SWWWMNNN =
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DATA(XMI(J).J=l'26)/.3’.5’06’.65"7'0725’.75,0775'

«1689,
02727

oOllZl
009510
015259
«0088,
0099‘9
01589’
«0159,
«10R8,
01677!
«0307,
01486,
2161,
00565’
023219
03028’

001650
01069'
« 1860,
00123’
01083'
019?60
«0180,
¢1325,
02181'
« 0434,
«1732,
025620
007719
«2461,
03149!

«1847,
027720

20122
01043
015240
.009"
01083'
«1559,
001750
011780
017100
00323'
01589’
022300
006610
.?‘71'
«3071,

20174y
;1186’
01868.
001300
c1203'
019‘59
-0202'
« 1455,
02191’
00577’
01849'
2572y
009699
« 2643,
03160’

«1992,
«2816/

00166,
01122!
01482'
e0114,
«1173»
015160
00208’
01263,
01742,
0041‘!
01692,
.22650
.0841'
«2621,
3114/

¢ 0199,
01304’
01876'
Q0196.
013310
«1964,
003050
« 15806,
02202'
00719’
« 1959,
«25R3
«1168,
028?5'
«3172/

8 080082590 e859e8759090692592.959975916091.02591,0591.,075,

&lol'1.12501.1501.3010“5’1-6/

DATA(TLI(U) ¢JT199) /=00 9~0230e09c2006%9¢60eB91e0s1e2/

DATA(ALPI(U)9J=)97)/=4009=24090,002.09440+6.,0+8,0/

DATA(CLII(U)1J=19D)/04000200%00by9.8/

IORDER(1)=10RDER(2) =1

IPT (1) = =1

IF (IKEY L,EQe 2) GO TO 1000

IF (TR +LT, «04) GO TO 9

IF (TR o6GE, ¢04 oAND. TR oL Te «06)
IF (TR +GE, +06 oAND, TR LTe «09)
iF (TR oGE, ¢09 JANDe TR LTe ¢12)
IF (TR oGE, 12 oAND:. TR LTe +15)
IF (TR +GE, ¢15 <ANDs TR (LTe o18)
IF (TR .GE. ‘13 oANDo TR oLTo 021,
IF (TR 4 GE, »21) GO TO 7

60 7O
GO T0
GO YO
60 TO
GO Yo
GO 7O

U W

«2138,
« 0207,
01200,

0223,
«1248,

0308,
01349,

« 0630,
017600

«1029,
02717,
00267,
01421,

00321!
01470,

« 0450,
«1688,

« 0862,
2069,

1348,
«3007,

9 CALL IBI (74sALPI+269XMI979CL20GsIORDERYIPTAA9XMsCLFTO064IERR)

CL=CLFTO04
G0 TO 4CO

1 CALL IBI (79ALPIe269XMIe7+CL2049I0RDERsIPTsAAWXMICLFTO04yIERR)
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IPT (1)=-]

CALL IBI (T.ALPI¢269XMI+s7 (2069yI0RDERsIPToAAIXMeCLFTO06,1ERR)
CL=CLFT04 ¢ (CLFTO6=CLFT04)®((TR=,04)/(06-,04))

GO TO 400

CALL IBY (7T4ALP1+269XMIoT7+CL206sIORDERSIPToAAIXMsCLFT069IERR)
IPT (V)==)

CALL [9I (7sALPI9269XMI47+CL209sIORDERYIPTsAAeXMyCLFTO099IERR)
CL-CLFT06 ¢ (CLFTO09 = CLFT0O)2{(TR=,06)/(,09=,08))

G0 10 400

CALL IBI (T+ALPI9269XMIo7,CL2099I0RDERsIPTsAAsXMICLFTO099IERR)
IPT (1)==}

CALL IBI (ToALP11269sXMI¢ToCL2129I0ORDERIIPTeAAsXMICLFT1I241ERR)
CL=CLFT09¢(CLFT12=CLFT09)#((TR=409)/(s12=,09))

GO TO 400

CALL IBI (74ALPT+269XMIoTsCL2129I0ORDERS IPTvAA9XMeCLFT1291ERR)
IPT (]l:==]

CALL IBI (T7oALPI9269XMIoToCL21S+IORDERsIPToAA9XMeCLFT1S,1ERR)
CL=CLFT12 + (CLFT1S5=CLFT12)#((TR=,12)/(15=,12))

GO 70 400

CALL IBI (7oALPI9269XMIoToCL21ISHIIORDERsIPTeAAeXMICLFT1S,yIERR)
IPT (1)==1

CALL IBI (TesALPI ¢269XM]I479CL21B2I0ORDERIPToAAsXMeCLFT18¢]ERR)
CL=CLFT1S+(CLFT18=CLFT15)®((TR=~e15)/(18~,15))

GO TO 400

CALL IBI (TesALPTI+269XMIs7+sCL218BsI0RDERsIPToAAsXMeCLFT1841ERR)
IPT (1)=-=})

CALL IBI (7+ALPI9260XMIoeT7sCL22Y0IORNDERIPToAAXMeCLFT21¢1ERR)
CL=CLFT]18+(CLFT21=CLFT18)2((TR=,18)/(s21=.18))

GO TO 400

CALL IBI (74ALPI;269XMIo74CL221+I0RDERsIPTsAAIXMeCLFT2191ERR)
CL=CLFT2]

GO TO 400

CONTINUE

IPT (1) ==}

IF (TR LT, «04) GO TO 90

IF (TR «GE, 006 ANDe TR +LTe. ¢06) GO TO 10

IF (TR +GE, 206 +ANDe TR LTe «09) GD TO 20

IF (TR (GE, «09 AND. TR +LTe ol2) GO 7O 30

IF (TR oGE, 12 +ANDe TR ,LTe «15) GO TO 40

IF (TR «GE, o195 AND, TR LTe «18) GO TO 50

IF (TR GE, «18 JANDs TR ,LTs «21) GO TO 60

IF (TR «GE, +2]1) GO TO 70

CALL IEBI (269XMI1¢99CLI+269ALP204+]O0RDERYIPT9XMyCL9AADGyIERR)

AA=AAQ4

G0 TO 400
CALL IBI (269XMI99+CLI9269ALP204+TORCERSIPT¢XMyCLoAAOGy IERR)
IPT (1) = =}

CALL IBI (269XKMI999CLI9269ALP206yTORDERsIPTsXMeCL9AAO6 IERR)
AA=AADSG + (AADG=AADG)®((TR=,04)/(,06=,04))

GO TO 400

CALL IBI (269XMI+99CLI9269ALP2064I0RDERIPTeXMoCLyAAOSIERR)
IPT (1) = =]

CALL IBI (269XMI493CLI026+ALP2093I0RDERIIPT«AMCL9AADSy IERR)
AA=AADG + (AADS « AADB)I®(ITR =.06)/(,09-,06))

GO TO 400
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30 CALL IBI (269XMI999CLI9269ALP2099I0RDERIPToXMeCLVAACSIERR)

4

5

4

20

11

44

0.

0

60

70

00

91

1

2l

3l

41

IPT (1) = <1

CALL IBI (259XMIs99CLI9269ALP212yIORDERyIPT¢XMeCL9AAL2yIERR)
AA=AAD9< (AA)2=AAD9)® ((TR=e09)7(e12=009))

GO TO 400

CALL IBI (269XMIs9¢CLI269ALP2129yI0ORDERYIPT¢XMyCLsAAL21ERR)
IPT (1) = =]

CALL IBI (269XMI+99CLI92691ALP215S+I0RDERyIPT9XMeCL9AALSyIERR)
Ap=AAY2+ (AA1S=AAL2)® ((TR=,12)7(e15=,12))

GO TO 400
CALL IRI (269XMI+99CLI+26+ALP21SsIORDERs IPToXMyCLeAALS»IERR)
IPT (1) = =1

CALL IBI (269XMI999CLI226¢ALPZ18¢I0RDERIPToXMeCL9AALB»IERR)
AA=AA15+ (AA1B=AA]lS) ¥ ((TR=.15)/(+18=,15))

GO TO 490

CALL IBI (269XMIs9eCL19269ALF218,10RDERyIPT ,XMeCL»AALB,IERR)
IPT (1) = =]

CALL IBI (269XMI¢99CLY0269ALP22]1+1I0RDEReIPTXMyCL+A4A2)yIERR)
AA=AA]18¢(AA2]1-AALB)®((TR=,18)/(.2]1=,18))

GO TO 400

CALL IBI (269XMIs99CLI926+ALP22]1,JORDERsIPTeXMqCL9AA2]Ls1ERR)
AA=AA2])

CONTINUF

IPT (1

IF (Tx :¥94) GO TO 91

IF (TR . » ¢046 (AND, TR +LTs o06) GO TO 1:

IF (TR evk. «06 JAND, TR oLTe «09) GO TO 21

IF (TR +GE, 09 JAND. TR LLT. o12) GO TO 31

IF (TR o,GE, +~12 +ANDs TR +LTe ¢15) GO TO 41

IF (TR oGE, ¢15 +AND. TR .LTe +18) GO TO 51

IF (TR «GE. 18 AND, TR +LTe o21) GO TO 61

IF (TR «GE, +21) GO TO 7}

CALL TBI (S«CLI1+26¢XMI4SeCD204sIORDERIPTsCLaXMeCDRGOG,IEPR)
CD=CDRGO4

WRITE (6+201) TR

FORMAT(#OTHICKNESS RATIO=%,F5,3¢% IS OUT OF RANGE,

§#/% THE VALUES FOR T/C=.,04 HAVE BEEN RETURNED®)

GO Y0 250

CALL IBI (S59CL119269XMI+59CD2049sI0RDERSIPToCLoXMsCORGOG s IERR)
IPT (l)==]

CALL IBI (SeCLII926e¢XMI45:CD2064+I0RNERYIPT+CL9XMICDRGOGy IERR)
CD=CDRG04 + (CNRGO6G=-CDRGO4)2((TR=,04)/(,06=,04))

GO ¥n 250

CALL IBI (5¢CLII9269XMI959CD2069I0RDERYIPTCL9XM9CDRGOGy IERR)
IPT (1l)=-)

CALL JIBI (SeCLII0269XMI4S¢eCD209¢IO0RDERYIPTeCLsXMyCDRGO99IERR)
CO=CDRGO6 ¢ (CDRGO9 = CDRGOG)®((TR=,06)/(,09=,06))

GO TO 250

CALL IBI (SyCLII2269XMI+459CD2099I0RDERSIPToCL9XM9CDRGG9y IERR)
IPT (1)==]

CALL IBI (S¢CLIE0269XMI+5+CD212vI0RDERIIPTHCLIXM9CORGI29IERR)
CD=CDRGO9+ (CORG12-CDRGOI) #((TR=,09)/(,12=,09})

60 10 250

gA#L I?I (SeCLIT+269XMI¢59CD2129JORDERyIPTHyCL9XMeCDRG129 IERR)
PT (1)==}



(s ReEeNeNeNsNs N s N Ee N Ns RN Ne oo o Na Ny

ORIGINGL FA. T I
OF POOR QUALITY

CALL IBI (SeCLII¥269XMI459CD215¢I0RDERSIPToCL9XMsCDRG1S,IERR)

CD=CDRG12 + (CDRG15-CDRG12)#((TR=,12)/(.15=.12))
G0 TO 250

S1 CALL IBI (S5¢CLII2263XMIeS9CD21SeIORDERSIPT+CLsXMICDRG1SyIERR)

IPT (1)=-]

CALL IBI (SsCLIIv269¢XMI¢5,CD218910RDER IPT9CL9XMsCDORG189IERR)

* CD=CDRG15+ (CORG18~CDRG1IS)*((TR=s15)/(418=-.15))
GO TO 250

61 CALL IBI (SeCLII269XMI¢5+CD2189 IORDERsIPTsCLeXMeCDRG18sIERR)

IPT (1)==]

CALL IBI (SeCLII0269XMI95+CD2219I0RDERIPT+CL9XM9eCDRG21 9 IERR)

CD=CDRG16+ (CORG21-CDRG18)#((TR=.18)/(.21~,18))
60 TO 250

71 CALL IBI (5+CLIT9269XMI+59CD2219I0RDERIPT9CL9XM9CDRG214IERR)

C0=CORG21
IF (TR «GT. ¢21) WRITE(6+204) TR

204 FORMAT(®#O0THICKNESS RATIO=#,F5,39% IS OUT OF RANGE,

&#/% THE VALUES FOR T/C=,21 HAVE BEEM RETURNED.®)
250 IF(CL .GT, ,8) GO TO 251
RETURN

251 CALL COMPUT(DsXMsALT9COReTRyAA9CDTsCL9CD9CLDES)

CD=COT
RETURN
END

SUBROUTINE AERO3(XLDsCL9CDyXMoAAyIKEYsTReCLDESoALT9CORsD)

THIS SUBROUTINE IS DESIGNED TO COMPUTE THE AIRFOIL
CHARACTERISTICS FOR A 16 SERIES AIRFOIL WITH A GIVEN CAMBER,

THIS SUBROUTINE RELATES CL9CDsCL/CDIMACHsT/CoAND ALPHA,
IT REPRESENTS THE DATA OF A 16-3XX AIRFOIL.

XM=RELATIVE MACH NO, AT BLADE ELEMENT
AA=ANGLE OF ATTACK IN DEGREES
IKEYl: CL=CL(MACHsALPHA,T/C)
¢ CD=CD(MACHsCL+T/C)
$XLD=CL/CD
IKEY2: ALPHA=ALPHA (MACHCLT/C)
¢ CD=CD(MACHeCL»T/C)
:XLD=CL/CD
TR=T/C

DIMENSICHN IIRDER(2) ¢ IPT(2)9sALP304(2699) 2ALP306(2609)
& ALP309(26+9) 9ALP312(2699) 9sALP315(26¢9)+ALP318(26+9)
& ALP321(2699) 9CLI(O) oXMI(26) sALPI(T)CL306(T7926)0
& CL306(T926)9CL309(Te26)9CL312(T926):CLILIS(T926)

8 CL318B(T7926)9CLI2L(T926)9CD304(5¢26)97D306(5926)
§ CDI09(5+26,9CD312(5+26)9CD315(5926)9CD318(5526)
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§ CD321(S+¢26)9CLII(S)
DATAC(CLI04(I9J)eu=21026)01=]0c4)/

l -.18¢' -.le’ -0232’ -02‘50 '0265'
1 '0327l -0325' ~e314, -0289’ '02630
I =e2129 =:2199 =,2329 =.,264, =4255,
2 + 052 0055' 0061! 00640 00670
2 .«0849 ,090y L096s ,102s <107,
2 00219 0050' 00650 0077' 0070'
3 02629 .2869 03059 «319, 03349
3 .378’ .390’ .‘.07' .‘01' 0381 [ ]
3 0273' .3000 03270 .330, 306y
4 c492’ 051" 05330 05¢70 0561’
4 0613’ 06289 06‘3' .637' 0606!
4 «521y e544% 05689 05690 0534'
DATAC(CL304(1+J)9J0=1926)91=507)/
5 .656’ .696' 0735' .761’ .79‘.
S 0875’ ¢86b’ 08469 08269 0797'
S o734y 759 780s 781y <740,
6 o,83ly .888s ,930y .958s Y91,
6 1.011s o994 9TTe 4960y 943,
6 893y ,924y 95Ty <9245y 900,
7 «977s 1,028 10069’ 1,097, 10137’
T 1.138s 1,1269 1,109y 1,090, 14070,
T 1.0264 1.0500 1,072y 1.077y 1.038,
DATA((CL306(IeJ)eJd=1:26)91=194)/
l ‘0184' -0180! -01780 ‘0173’ -01680
1 -0139' °.131! -01230 -.119’ -.1719
l -.301’ -0256’ -02210 -0223’ -.232!
2 +0T39 L0T7le L07S¢ L,078, 0B84,
2 1199 129y 41379 115y 4056,
2 -00250 .012’ « 023, 00109 ‘0003'
3 2769 ,2929 L312¢ o325, 4338,
3 e387 .397’ 395 .355' «304,
3 0238' 0275' « 295, 0282, « 259,
4 -501! .51‘9 e537, .55" «eST72
‘ .636’ .6“5. .608, .565' .521.
& L4830 5208 45239 L9495, 462,
DATA((CL306(10J) 9J=1926)01=5:7)/
5 .655’ .691’ .737’ .763' 0789’
5 o828y J797s 761y o725y +689,
5 .667’ 06999 .71‘. .6910 06‘7'
6 815y L8679 4919, 952y «985,
6 0936’ 0909’ 0882. 08680 0813’
6 7829 L8149 L837y ,82ls 782
T +955¢ 1,0039 1.054, 1,087, 1.126,
7 1.053’ 1,023 0993' «963, 0932'
T <908y (94%s ,9684s 4,949, .21,
DATA((CL309(IsJ)eJU=1926)91=194)/
1 °0146’ '01‘69 °ol34' ‘0127Q °0120'
1 =e00959 =,1409 =,232y =434]1,y =.416,
1 ‘0273' '.274! ‘027‘9 ‘0275' -02750
2 .058y .062y ,L069y, L0733y .079,
2 01039 L0071y =4013y =~,112, =.184,
2 ‘.056' —.061| ‘00660 '0011' '00770
3 02530 0265’ 02820 02910 03050

=]
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-02769
'02‘29
-02810
« 069,
«103,
-4038,
o3‘l’
0345,
«154,
«569,
.5750
e3200

.810!
« 768,
.46“’
10015.
.925‘
¢6089
10149’
100510
07460

'0165'
‘02b6’
°.2870
0039'
'.003'
‘0080'
¢ 348,
«252,
0120'
.58l|
.‘77'
e 266,

«803,
06539
«385,
10001,
« 779,
«553,
1013“0
09029
o700

'0116'
°0416'
=2283

0082’
‘01810
‘0101’

«312¢

=287
'.226'
-029‘.
eG73,
« 078y
=ell6e
¢ 349,
0308'
e 028,
0580’
.5‘3.
0168’

0831'
.739.
02660
1.036
903
.393!
1.1550
1.031.
526,

-.159’
-.3209
-e322y
0096'
°00630
=e 134y
e357y
02019
«0209
«590»
0“330
01299

821y
2620
« 249y
10004'
.7‘“.
0396'
1125
«87S,
053“’

-e113»
-+385,
=+287

« 085S,
’01329
=e127s

03209

.'30"
=e215y
'.295'
«0T7,
0027,
'01419
.357'
o272
-.02‘0
590
.sll!
« 084/

0853'
e 717y
0200.
1,035,
+881,
.3069
1.156,
100111
o415/

-.152.
-.37‘3
'.305’
9102’
-o087,
~el29,
.361’
«182,
-o0159
.599.
0‘139
« 093/

«838,
0606!
«208,
«989,
07280
322,
101130
«854,
17/

'0109.
-.322'
'0281!

« 089,
-.087’
'01329

0328’

'0316'
‘0210.

«080,
-.002.

«368,
0258'

.601 [ ]
«499,
«869,
«708,

1.023,
+»870,

l.lsl'
1,006,
’01‘6’
-0 346,

0109'
‘0063O

« 377,
02009

.618,
L4687,
843,
«635,

2963,
.7‘9.

1,083,

«873,
e 105,
-.279'

<097,
- 057'

.336’
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3 03289 « 2869 «216, 013‘9 0059’
3 L1660 152y L139s L1250 lll2y
4 e461 -‘97' «512 529 05520
4  ¢5269 L4499 L3T29 L3039 42569
4 .368' .3‘9’ .330’ 03119 .291’
DATAL(CL309(1+J)9U=1926)91=5+7)/
s '0615’ .659’ 07000 .721’ .7‘69
5 .665' .602’ .539. .‘75’ .“29'
5 0529’ .511’ .‘88’ .‘66. .‘63'
6 7589 815y 4861y ,8S3, +Y30¢
6 0781' .7209 .670. .618’ .581'
6 06830 .658’ 06330 .608' 05839
T 9079 49569 1,012y 1.068¢ 1,040,
7 08‘39 p7979 .752' .708' .670’
T 75Ty 7378 ,T16y ,696¢ o675,
DATA((CL312(1sU)eU=1926)9I=104)/
1 =4109y =41159 =,130s =,142y =,156,
1 =240 ‘.280’ 328, -.394' -ebl1?e
l ‘0191’ -.2000 ‘.209' -02180 -.226'
2 .,057y L0619 LO071ls L,079, .088,
2 00369 -00339 ’.116’ ’0207’ ‘.233,
2 =.,0669 ‘.0760 -0085’ ‘00930 ‘0102'
3 214  ,2279 L2842y 42509 <261,
3 0232’ 0143’ 005‘9 '00319 -e059,
3 ,098s L0822y ,L,069, L057, 045,
& 4109  L426% L0424 L8452, ,465,
4 +« 355, 287 02180 0154, o127,
& 02919 .267' 0245’ .2299 02129
DATA((CL312(I+J)9sJ=1:26)91=5+7)/
S 0553’ .585' 0613I .632’ 065‘0
5 .‘83' .623’ .361' .299, .27"
S 634y L8414y 439y 375, <360,
6 0687’ 0738’ 0780’ 08109 08“2!
6 e 649y .578' 0507’ o‘“l’ 0‘14'
6 .575’ 055“' 05339 .511’ 0490'
7 +R28 .871! «903 .928, «968,
7 .707’ 06619 .575’ .513' .489’
7 0640' .625’ 0610' 0596. 0582'
DATA((CL31S(19J)vJd=1926)91=144)/
1 -01249 ‘.1199 -.119' ’01219 '01229
1 '0287' '0362’ -04350 '0‘589 -06350
1 =¢190s =,190, «¢190, =,190, =¢190y
2 0023' .026’ 00339 .037' 00‘2’
2 =e0839 =,1809 =o276¢ =,303, =264,
2 =41019 =01039 «,104y =,106y =41C7,
3 197y 194, 198y ,202, +2119
3 .055' ‘0042! - 135, =-+180, ‘0145’
3 0023’ 0020' 00169 00129 0009’
4 037“' 0386’ 0401! 06100 '#22'
4 02519 .1539 0058' .017' .0520
4 o216 0206' 0199O e192, 0185’
DATA((CL31S5(I+J)eJ=1926)9]1=597)/
S 515y -538’ 562, «583, 0605'
S 3819 ,2859 41969 169, <210y
S 3649 L3559 ,345, 336, 326,

0055’
00‘2’
0563'
« 260,
+ 195,

o765,
0434,
53310
0942'
0596,
«459,
1016,
« 679,
.553.

'01639
‘.336’
'0262’
« 093,
00203’
‘ol‘l'
«266,
-'0369
'oOOB'
.“76’
0151’
01409

c6699
«305,
.278.
0856'
05440
0403’
0945’
0518!
.505'

-0123'
°o3520
°01979
0054'
~e192»
’01169
0215'
-0070’
-Qoog’
0‘300
«130,
01470

0604'
«285,
02740

«097,
=003
057‘0
0306’
01310

0776’
.47“!
0253’
0926
«6399
e 366,
0979’
0718’
0‘72'

-0173’
=¢285s
-0275'
01030
'01439
=e153,
0272'
0034’
-0027'
«4B8,
.213'
0093’

0665y
036"
2219,
08339
04990
0337'
.895’
05690
0448,

‘0124’
«e2500
—02130
00‘60
-e1259
'cllgi
0217'
00030
-e 022
09425,
0205’
01160

.576'
0356'
0229’

+1509
'0028’
05800
.355’
« 086/

07610
.52?’
02010
0892'
«681,
2296,
«933,
« 758,
0407/

=+ 182y
'o?ll!
’02739
01120
-0080!
'0155’
0?799
« 094,
o041y
« %79,
0276y
2073/

«993,
0‘23.
o184,
AT
«559,
.295'
«838,
«635,
« %06/

-.137’
-.194,
'0225’
.0‘30
-,099,
~e121¢
«200,
00290
-,023,
.398’
231,
e 092/

.525’
0380!
«197,

176,
«57S,
«378,
«T24,
«542,

0837.
0699’

.8-‘;8.
0772.
-.204.
-.187’

096,

«282,
ollé,

2426,
«305,
538,
0449,

o717,
«585,

o772,
«655,
-e212,
°01910

«007,
'0100.

106,
0027,

0329,
222,

2464,
374,
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6 06339 .661, '6950 0725' 07589
6 «478, 0387’ 02850 02630 03049
6 4819 L0339 L4249 L4164 <408y
7 07429 .7179 08l30 .8‘2’ 874,
7 o553’ .‘6" 0353’ .3199 03519
7 0519’ .512' .506' .499. .492'
DQTA((CL318(10J)'J=1'26)9!3104)/
1 o157y =175 =,196, =,213, =.236,
1 =e527s =599y «¢6509 =.631y =¢555,
1 -0386’ -039“’ ‘04020 -0‘08' --“100
2 ‘00079 '.011’ °0014’ '.015' =023
2 =313y =404 =492, '0‘73’ 0347,
2 =221 '0227' -e229 =e2329 =235,
3 0148! .1559 0161' 0167’ 0173!
3 =241613 <,2439 =,288y =,243, «.140,
3 -,013, -s01069 ‘00200 -e023, '0027’
4 0318' 0331’ 0337! 03390 03‘1'
4 =010 =,079Y '01099 -e070, «033,
4 L,135, o130 e125 e119, ella,
DATA((CL318(IeJ)eJ=1026)91=5+9T7)/
S  +656, «4T0 «486, « 494, 04685,
S e140, 0069’ « 039, 00960 ellH,
S 2T4y L,26%s 2549 246, 239,
6 05529 0598' 06370 06569 0642’
6 «262y 0165' «150, «195, 0295,
6 03799 0371' 03639 0355! 03“7!
T  ¢6539 7069 753y ,782y <T84,
7 «305, 0204’ 0179, 0235’ «337,
7 0409, .400’ .3929 .3830 .3769
DATA((CL32)(IeJ)9su=1426)91=194)/
1 =e2399 =,2429 23Ty =232y =,226,
1 =.454, =,64809 =,45T, =378y =,298,
l -0249’ -.252' -.254’ ‘02560 -.258'
2 '0065! '0063’ ’00620 ‘.052! ’00“6’
2 =¢333y =,3609 =4332¢ =,269, =,166
2 -.0909 -.092’ ‘0095! ’0097| -e1009
3 0959y ,L,095¢ ,098s o105y o117,
3 -.2160 ‘¢264’ --?420 ‘01619 -c035.
3 00129 0009' 0006' 000" 0001’
& 42439 42599 ,263s 28ls 4295
4 ’0110' ‘01629 ‘01‘90 -.0709 00719
4 «106y 01009 « 095, «089, 084
DATA((CL32)1 (I9J)eU=1926)91=5¢7)/
S .381, «397, «405, «429, «451],
S 0129 =,035s =,0019y ,089, 4200
5 2309 2239 2179 4210y o204,
6 04500 .‘71’ .492' .537| .560’
6 41069 0569 L0T1le 4161y o289,
6 0313! .3069 .2999 0293b «286
T 5069 538y ,592y +,643, +678,
7 0139, .081’ 01040 01879 0332’
T o364y 3379 ,330¢ 4323y #3169
DATA((ALP304 (JeN) oN=199) e u=1913)/
L =583y «4,149 =22,44y =,59y 1,20,
& =5.,429 =3,929 2,419y =:sT73y 1.01»
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07530
0372’
0365,
.857'
04320
0452,

’0269!
=473,
-.412'
-.052’
'02399
-e266G,
0155’
-.0‘8’
-Q042'
«305,
0123’
« 086,

0443'
0263’
0201’
«589,
0381’
0301,
06619
o‘lb!
«339,

« 236,
02‘3’
0272’
« 053,
.0“2.
0116’
0113'
00209
-s012
0291’
«124,
0062'

0540!
258,
«165,
.5““’
336,
e 246,
06550
03650
:27%’

3.32!
30950

071"
o430
«328
28020
«503
.422!

'0319’
-e385,
-0“119
=.096
-.204!
=e248
010‘0
=+004,
-00530
02480
01479
0060y

0382!
029‘.
01700
0508’
«400»
0264'
0572'
0433,
«303»

-02649
-02430
-02350
°0091|
=e0R29
'0133'
«093y
«020
-e0249
« 2559
0122'
0044

0“03’
0251
e1360
4S8
0332'
«207s
05970
0364,
02‘20

5.65’
50080

.661 ]
.‘53'
«2929
«730s
.530.
«393/

-+388y
-0371!
'04100
°0153g
=e210,
‘02560
017,
‘0006,
=e063,
¢162
01440
« 068/

.310’
0289'
0143,
.‘27.
395,
0232
+483
0429,
«2T17

’.323!
‘02“59
'02950
'01759
-.085,
’olSl’
00120
«017,
-0033.
0176'
0117’
o026/

.3090
.2‘3'
«108,
Q379’
0326,
.1700
0682,
.358'
0206/

8.32’
7.609

«569,
0450,

.6*1’
525,
‘0“57'
°o319’

-0227’
-e215,

-0072'
-0009.

«076,
140,
0225'
«283,

0347,
.387,

«394,
%419,
-.389.
'.247’

-0259’
°00870

°0102|
«014,

« 033,
olll,
o161,
«236,

0263,
.320’

311,
«351,

11,05,
10,46,



-5.15.
«5.,00
'40819
-‘0.72'
04063'
-6.52'
-40‘2'
-4.36’
-4036’
'4042'
“445T

rrrrrrrrr

3,78
-3.71'
-3.61’
'3.5b’
«3,52
'30470
-3.41’
'3.38’
-30‘0’
-3-44’
«3,54

~2.42
‘2.410
-2.“09
’2.409
‘20“"
-?.‘1.
‘20409
*2.‘1’
'2.“30
-2.47'
~2.52,

DATA({ (ALP304(JsN) ¢N=1

~a4T74y
-4092'
°50149
‘50530
-5.83’
‘50610
‘5.35’
-5.13’
-‘.97'
-4,89,
-4,98,
5,19
-5.36'

oo

=3,66
-3.7°'
-3.83’
°3088'
©«3,90
‘3090'
-3.86'
-3,78»
«3,73s
=3.,60
-3033’
2,94,
2,77

'2058’
2,60,
‘2.51'
2220
'1098'
-2.13’
-2.370
°2.440
«2.48,
2,43
'1060'
-039'
0460

DATA((ALP306(JsN) ¢N=1

-5.689
“5.75’
-5.759
5,819
-5084’
'5oq59
=5.86G,
-5,95%
"5.99’
‘6002’
=6,0Ts
=6.13»
'6040'

rerrerrrorrorrrer>

~4,12¢
‘“olb'
-4017’
4422
-4,259
-4,28
44,32
=445
-l o4l
8,67
-“.53.
‘6.59’
-6.69'

‘2.57'
"2.57'
‘2.59'
‘2.62'
'20670
‘20700
~2e75,
"2.80’
-2.85’
‘2.92'
'2.999
-30050
.2.98’

DATA( (ALP306 (JeN) gN=1

'6002’
‘5.279
'40620
4,189
-‘.38’
4,72
-5007'
«5,47
-5052'
-5’47’
‘5.09'
-4 ,R3,
-5.089

("ol ol ol ol ol adl " ol ol "ol ol ol ol ‘ol

-l o269
-3.62’
'3007’
2,79
‘2097'
'3.27’
«-3,589
'3083’
'3.80’
=3.,72»
3,160
=2.,70s
-2081’

-80‘.9'
°l.980
-1.52'
"1035'
'1052’
‘loel'
-2909’
-2.19'
-2'09|
°10980
-1020’
14X
0289
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~-e86 o83y
-0930 0710
=1400, e 58,
=1.06, 529
°10080 0540
=1e12y o370
=1e17y o279
‘1021. 019’
=1,27, «08»y
'1033. =059
‘1.360 '0050
19)91J=14426)/
-1-320 017’
-1020' .68'
-.9“, .78’
-0590 10070
‘0“59 lola’
=e58, 14029
'080' QPZQ
=e97, «6ls
-1.03' 0590
-0909 032!
.55' 3.11’
2.88, 6.1l
4.00’ 7072!
09)eJd=1913)/
'0759 10109
-083. 0979
'0950 078!
-10019 066'
-1.09, e53
=lelé, e45,
=120 «37,
~1.26, e28»
-10329 019’
-10“00 010’
-1e47, 0«02
=1.%1, 005,
-1.29' 0439
09)9J=14426)/
-.849 088’
-.41' 1032'
-.01’ 107?0
016y 1.89,
000"9 1.62.
'029’ 10320
-.57' 10020
-070| 092’
=e60y lelly
-0“5' 1.39'
11104 4,18y
3.18’ 6006!
3086' 7064.

DATA((ALPI09{JaN) oN=199) 9J=1913)/
& -6.“9’ -4.53' -2.570

-054.

1.410

2066’
20500
2033'
20?6’
2.16’
2.08’
1.99'
1-39'
10,6’
1.64'
1,68,

1095'
2026’
2.58'
2.360
2.97'
2.7“'
2.52’
2030’
2,299
24564,
5.89'
9.16'
11.39’

3,29
2.97’
2.63’
206#’
2.26'
2.17'
2.099
2.01’
1,85,
10710
lo649
1.929
2.44.

2.94’
30“0'
3.79'
3,94,
30639
3027!
2.89’
2.81,
3.07'
3.690
6649
8096'
lloqst

3.81'

4467
QQQO'
‘0060
309?0
3.75!
3,600
369,
3,43
3.‘5’
3.55'
3.729

44040
‘.“10
407‘9
5.01'
5.16,
4.930
4,500
423y
4023!
4075'
8078'
12-219
15,060

5.81’
5,249
4.69'
4,39,
4elle
3,97
308?0
3.68’
3.62'
3.71.
4005’
4.64'
5.22'

5.79’
5e3b0
6.85'
70140
6082'
6.29'
5769
50409
5.68.
64260
9436
110860
16006!

6,569

Te0lo
6.60.
%ol?'
5.85,
S.65,
5.629
5070'
S.84,
60090
60350
60620

6,90,
70190
7.52’
1.83'
7.91'
7.619
7.21’
6,75,
6.839
Tty
11.68,
15.270
18,73,

8,64,
70960
T7.20
6.719
6.21'
5.99'
5.96’
6e18y
6,629
7.090
To60,
8013'
8.64.

9.14,
9059’
9.91’
l0¢32!
10.05'
9.‘06.
8486
80690
90800
9.1“0
12.08'
14,75,
20,27y

9.259

9,88,
9,48,
8.86'
8076'
8,76,
8,73,
8.770
8,98,
9.12,
9,34,
9,69/

100050
10,37,
10.64,
10.91,
10,85,
10,62,
10,38,
10.23'

9.86,
10,35,
14,58,
18032’
22,40/

11.50,
10,90,
10.16,
9,67,
9.050
80990
902“0
9,40,
9,95,
10,51,
11.11,
110730
12.12/

120500
12.85,
12,96,
13,49,
13.27,
12053.
11,54,
11,54,
11,92,
12.01,
1‘0800
170650
26,48/

11,93,
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§ 26,840 =4,52y «2,000 =ob64, 1,22,
§ 64629 «4,059 22,68 =,7"% 103,
§ =6,739 =4,73y =2,73s =,83, 092
& '6-819 -4.800 ‘2.790 -0930 077'
& ‘6.87' -6.85v -?.839 -.97' 070'
& «6,90s -4,88y =2,869 ~1,02, ¢63,
§ «6,9 9y =4,92 2,900 ~1,07, oSTs
& -6,929 =4,94¢ '2.96’ =1.14, 1Y
& -7008’ -5006. -3.0‘. -ltlé’ .73'
& '6.66' -4057' -2.67’ '080' 1'40’
§ =5:539 =3,71e =1,89y <,14, 2¢34
& °‘.52’ °2077’ -1.090 078’ 3.13'
DATA((ALP309(JeN) eN=199) 9J=14426)/
§ =3.86y =2.1% -.49, 1.43, 3¢66,
§ =3.86, '2.16' “o&Ty 1.“1' 3‘610
§ «64,12v «2,549y ~,85, «99, 3412y
& -‘066’ ‘2.96’ -1021' .49’ 2052'
& '5009' -3029' -1'51' 02“. 2027'
& -5.17. -3.33’ -1.500 .3“. 2.‘0.
& ~5,18y =3,31y =1,43, «49y 2463,
& -50210 -3-299 '].360 06" 20590
§ =5,239 «3,26¢ =1,28, e8ly 3415,
& "Sl26’ -3.2"’ ‘1.19. 098’ 3.43’
& =5,335 23,0090 «,56¢ 2.07y 5,08,
& ~5,41» =2+91y D4y 3013' 664y
& =5,609 =2,91 «49¢ 3,98y T.87,
DATA{(ALP312(JsN) yN=149)9U=1913)/
§ «~7.,51s =S5,109 =2,69, =,18, 1,90,
& '70249 -¢097' -2.69' —0339 1.74'
1 9 °6069' -‘070' '2.719 -.“Q, 10580
8 -6.33' -6052’ -2.11. -.58' 10‘9'
& =000 =4,369 =2,72, “eTly 1436,
& =5,85, 42 -2.730 -.76' 1.28
§ =5,64) =4,200 =2,759y =85, 1419,
[ 3 °S.480 ‘4.12' ‘2.76' ‘0959 10210
8 «5,319 =3,979 =2,64y =,88, 1.66,
8 =5,160 =3,71le¢ «2,260 =433, 2470,
& ‘4.97’ '3.35' “10630 .79' 3.66’
§ =6,68y =2,799 =,644 1,78, 6453,
& ‘“006’ -1.92' .36. 20639 5'62'
DATA((ALP312(JsN) sN=149)9J=14926)/
& =387y =1,62- «639s 2499, 5,80,
& -4.15' -‘qu’ .39. 2064' 5037'
8§ =5,62¢ =2,800 =,38y 1.85, 4,53,
& -6089' -30839 -1.080 lo16’ 3.69'
8 ‘70300 4,200 ‘1.330 090' 30320
§ =74349 =4,149 =1,200 1406, 3452,
§ ‘7023’ -6000' ‘1.0“' 1023’ 3081’
& =-7,08, -3.85, ‘.900 I.QQ' 4,09,
3 '6091' ‘3.71! -.750 1066. “037'
& -60810 -3.58' 'obl' 1086! 6062'
§ =6,28 ‘2.930 olloe 20971 50950
.3 -60059 '2077’ « 45y 3.70’ 7014.
& =6,15¢ =2,7b¢ o712 4,29, 1,89,

DATA((ALP31S(UIN) ¢yN=149)9J=]9,3)/

3.31'
2494
207“9
2.49,
2.37'
2.260
2022!
2.34,
3,05,
30979
4,93,
Se75,

6043’
6010'
5,53,
4,95,
4,74,
‘092’
5.21’
Se54
5. 89'
6,37,
9.000
10.429
110“8'

‘.709
4.20'
3.85,
3.66'
3,43,
3028'
3039'
QOOBO
4,69,
Se4le
6,700
B,74
10.‘2'

10.96'
10,229
8,89,
T.08y
6,43,
6077'
70300
7.7“.
8,09,
8,39,
9086'
10074’
110509

5081'
524
40920
4¢59
$ebd0y
‘0329
44600
50350
6610
8.08
9017’
10-04!

10,92
10092'
10008’
9409
8,77
9.160
9059'
10002'
100360
10072!
130260
14,19
15.080

7060.
693,
6.33'
5.89,
555,
50‘0!
5.64'
6799
9402
11.21
13005’
160620
15.979

160290
15,62
16060'
12436,
1201‘0
12092'
120930
12.9“0
1?080’
12.7‘.
13.780
1“03"
150100

8062’
1.8“9
7.38!
7.27'
Te57
8,79,
11.27,
12.399
13,06,
13.720
14,05,
14449,

15.42,
15,73,
15414,
14429,
14.25,
14.57'
14,66,
14,864,
l¢.91o
15,07,
17.51,»
1796,
18.68’

10.44'
9.94,
9.58
9.22’
BeS51y
Qe 2%

11039'

13.14,

160299

180100

19.409

20:50,

21.53'

210630
21.03,
20631,
17.61,
17036'
190080
18,56,
18.13,
17,51,
17.09,
17-71!
17.95,
18e7°'

11,46,
10,49,

9.96.
10,91,
12,97,
16,34,
21,02,
2002‘0
19,52,
19.350
18,93,
18,93/

19.919
20,55,
29,20,
19,48,
19,73,
19,97,
19'720
19,66,
190‘50
21,77,
21,74,
22,297

13.28o
12,95,
12,83,
12.61'
13,73,
17,84,
190“9!
23,56,
25,00,
25,75,
26,38,
27.08/

26,906,
26,43,
26,03,
22.870
23,57,
25,23,
24,20,
23.32,y
22,21,
21,43,
21,63,
21.55’
22,31/



ORIGINAL PAGE i9
OF POOR QUALITY

3 ‘7.76’ -5.03' -2.31' 003. 2037'
& =7,88s =5,12¢ =2.36 o069y 2¢18,
& =770 ‘5.079 *2.43, 002 199,
9 ‘7.530 ‘5.00’ '2.47’ '002’ 10900
& -7039’ "095' -ZOSl’ ‘0130 179
§ =T7,329 =4,92y «2,539 =o18, 1.72¢
8 =725 =4,8Y9 «2,54, ~-e20s 1476,
8 =6,92y =4,70s =2.,489 0.009 2403y
& -5.72’ -3089' -2006’ .61’ 3.05.
.S ‘50110 -3.15’ °0809 1.48. 4.39'
L =4,429 «2,22¢ 830 2,71y 6,34,
& "3.56' ".92’ l.“o, ‘009, 9.38.
& '3.25' '.33’ 10830 ¢0660 10089’
DATA((ALP315(JeN) sN=149) 9J=14026)/
§ «3,599 =,929 1.479 3.874 9.62
& -‘0609 -2.10' .700 2.90. 6.93,
& ‘6.‘0’ -3.20’ ‘005' 10955 Y9419
& '9.349 -Q.la’ '.“' 10690 4.55’
£ =B,590 =4,209 =,843y 1,77y %.68,
& -8.72’ -4.22’ ‘.379 10859 “09¢0
& ‘8.83' -“.23’ ’.339 l.94. 5.15'
& -8,88, -4.23’ '.27' 20019 5039,
§ 9,000 =4,2%9 «,20s 2411y 5.60,
§ =9.06r =4,2%9 =,106y 221, 580
8 '90010 °6¢07’ 012’ 2:83' 6,80,
.9 -7.98' -3;12. .32' 3.69' 7.53’
& =7.3ls «3,50¢ «40¢ 4,06, Boléy
DATA((ALP318(JsN) sN=149)9J=1913)/
& =T7.26» -4057’ -1.91' lbl' 3019!
[ ‘6.74' -4.300 -1037' 051' 2-99,
& -6.240 -‘.0" -1.840 .‘“’ 2.85.
.S -5.89’ ”3.87’ -1.84’ .3“, 2.790
& '505“9 -3,650 ‘1.77' -32, 2.829
& ‘5.21' '3o3b’ ‘1.5°| «60, 3.38
& =4,731 «2,939 =1,060 1,33y 4.29
& 4,10 -2040! ‘.200 2.51' 554
& =3.50, -1065' 0970 3.66, B.260
£ =2.8ly =,51ly 2,13y 4,98, 12.42»
& ~1.95 e52r 3,07y TaT79y 18,05,
8 'lolO’ 098’ 30470 9.459 230240
& =-1.,37 .50' 284, 6e259 16425
DATA( (ALP318(JeN) eN=199)9U=14+26)/
& '2.51’ ‘958! 1062' 40220 lloOO’
& =3,38¢ =1,59 «569 3410+ 74090
& =4.17 ’1.96! +059 20720 64000
& -4.36. -l.qo' .08' 20770 6.29.
& “6026' ~1.95v 012' 2.8" 60810
§ =4,17y ~1,80s o188y 2494, Ted 0y
L =4,07y =~1,7% e22¢ 34049 H4000
& =-3,98% =1,729 «28s 3416, 8,55,
& =3.,9)1y '1.699 e32y 3.28, 921
8§ =3,89y =1,606, «38s 3.38, 9,66,
& =3,860 ~]1,560 e66y 3,98, 11.21,
& *3.87' -1.510 .89; 4064’ 12.97!
L “3.870 -1.420 lol“' 5028! 1‘062!

Sty
5.01’
4057'
‘0240
3.95,
30950
4.35'
S.105
6.869
99250
!10539
15.26'
18.04'

17017’
13.609
10,66,

90820
10,000
10008.
10,23
10.29!
10,43,
10.57,
11,40,
11.79’
12.10’

6,95,
6.040
5,51
5.31'
5.460
6.31’
8,88y
12.!8’
16077'
21.72'
25,31,
37.03'
26.25’

20,52
18,51,
18012'
18,06,
19,31
20.73'
21079'
22.3"
23,509
23.450
21.76'
230230
26,87,

9006!
8,400
7078'
1.28’
6.720
6590'
7095'
10.03'
12042'
‘4.590
16,730
214159
250150

2“.720
20,27
1601‘0
15001’
15433
150211
15.39v
15.17»
15025'
lso339
16000'
16.04-
160060

10.9lt
9,74
80810
80290
9.10!
11086'
i5013'
190329
25028'
3102
38,56
50,83
36,259

30-050
29494
30,24
29032'
31.81)
340070
35,59
3601“'
37.790
37.24'
32.26'
330‘9'
35.‘30

120730
11.84,
11017'
10,70,
10017'
10,75,
12050’
15,83,
17.97,
19,92
21.92»
27.03,
32,32

32.260
26,93,
210629
20021’
200670
200330
20.35'
200059
20007,
20410,
20.609
20030,
20o020

14,87,
13444,
12,26
11646,
l30020
170‘20
21.38,
26046,
33,79
60.33'
4B.R2y
6“.62'
“60259

39057'
41.370
62.369
4159,
444,31
47440,
49.38'
4°. 93'
5207
51,03,
62.790
“307“0
45,38,

16,40,
15.29,
14,56,
14,12,
13.62,
14,60,
17.05,
2l.62,
23,53,
25.25,
2T.12,
32,91,
39,46/

39,81,
33,60,
21,10,
25,40,
26,00,
25,46,
25442,
244,93,
24,89,
2‘086'
25420,
24455,
23.98,

18.83,
17,15,
15,71,
l“ob30
16,94,
22.97,
27.63,
330610
42,30,
49,63,
59,08,
78,41,
56,25/

49,10,
52.80,
56,48,
53.35,
56,81,
60.73,
63.17,
63,72,
66,36,
64,83,
53,32,
54,00,
55.664/

51



DATA( (ALP321(JeN) 9N=199) s U=1913)/

'5.85'
-5.77’
‘5086'
‘5087'
‘5093'
5,79,
«5.57
~S5,04,
"4.11’
°3oll’
“2.67'
‘3009'
-4.40’

P errrr

-3 .55.
3,53
-3,589
'3064’
=3,71s
'3.6"
«3,200
'203“’
-1.25'
.30’
1.25'
«90y
.o Tl

-1019'
‘1.209
-1.23.
=]434
’1.44'
°1036'
-1.010
’013’
1051'
3.80'
4,77,
4.030
2.88,

DATA( (ALP32] (JeN) yN=]

& =5,55
& =5,95,
-5.95'
=5,94,
«5,91
'5090’
-5.85'
5,84
-5081'
’50809
°5.6“'
‘50519
'5.46’

rrCOrrrrrrRr

~2,52¢
3,47
«3,47
-3.4“'
3,41
-3.389
'3.35’
'3032’
'3.30’
'3027’
-3,08
-2,Rby
2,68

+66,
‘039'
-039’
-+33,
‘0289
-024'
'0180
-.12’
-,08,
~.02¢

32

0719
1.12

10420
131,
1.24’
1.08,
093,
~+98,
1,32
2.36.
4498,
11.700
170529
13.82’
9.00,
09) e =1
4,00,
3.13,
3:21,
3@320
3442,
352,
3.639
3072’
3.83’
3.93,
4486,
5.40,
7‘67’

DATA((CD304(1sJ)2U=1926)91=)

1 00695,
1 0094,
003189
.004‘9’
00069’
0290
«0049,
00049'
«0336,
-00849
00078'
« 0597,
e0435,
«0151y
010460

NUNE &SFLWWWNNNNND-

-0093’
0009b9
00332’
20049,
.00“9'
003119
« 0049
«0049,
e 0354
<0083,
20085
006629
002200
e 02120
«1130y

00092!
0102,

65,
s V049
«0054,
« 0324,
000499
000590
00367'
00083’
0121,
«0713,
00150'
00282!
012159

00092!
« 0115,
«0357,
+ 0049,
« 0080,
+0333,
000499
« 0094,
00380,
« 0080,
wUlT6,
« 0758,
«0133,
« 0369,
+1292,

DATA((CD306(IvJ)ed=1926)91=]

« 0095,
«0092
« 0465,
900“4'
«0050,
003789
000“6'
«0058y
«0428,
00373’

& WWNNN - e o

[S))
N

00094'
000969
004739
00045,
00060'
00407’
00046'
00097!
.0“57!
0073

000960
001080
00“88’
00045,
.0092.
00620’
00045,
001389
<0672,
00073’

«0093,
«0159,
+0488,
« 0045,
00136'
00“26'
« 0046,
+0180,
« 0487,
« 0072,

4,55,
4,089
3.93'
3.61’
3.350
3.46,
3.96!
bo“l!
10052'
23.82,
33,52
25094’
24'38’
4926)/
11016'
100“1!
100259
10.63’
11016!
110610
12.06,
12.52,
13,13,
13.,60
19,63,
170039
18,78,
D)/
« 0091,
«0147,
« 0365,
« 0049,
0120,
.0337'
« 0049,
00152’
00393’
00075,
00237’
-0802’
001219
.0478’
« 1349,
15)/
000939
002180
00482’
000“59
00179'
09432!
00046,
00221’
00501’
00067’

11,369
9.85'
8016'
7419,
6.68’
7001'
8,06,

10,29,

16,50

35.94'

49,52

38,06

390170

20.47'
24021’
22.759
23.130
24.06’
24,52
24,97
25,42,
26,47,
26.93'
28,13,
28,46,
29089’

000910
«0192,
«0319,
00049’
.0167'
003390
«0069,
002130
.04699
20074,
00309'
0097“'
00116’
+ 0593,
01574,

«0093,
002770
o 0624,
« 0045,
002220
« 0433,
«0046,
00262
« 0579,
00065’

ORIGINAL PACT 1S
OF POOR QUALITY

180500
15.82
120160
100960
10.07
10.61»
12010'
14.17,
2238y
48,069
65.520
50,18,
55.159

29.77,
38,00
35025’
35063’
36,97
310“2’
37.87
38.32'
39.80’
40,27
30.63.
39.89,
414009

« 0091,
«0237
002‘00
0049,
09207’
00314'
00049’
« 0263,
+ 0549,
«0073,
003830
011060
001160
0072“0
01728'

« 0093,
.0336’
00353.
000“50
00270'
20397,
«00469
00308!
006680
« 0065,

2506“.
2]0790
16.16'
14,74,
130“6'
14,22
16,14,
18006'
28'26’
60.18'
81052'
62930’
70.56’

39,07,
51.790
4T, 79,
48,13,
49,87,
50.329
S0.77,
51.23'
53.13'
53060|
53.13’
510310
52.11’

« 0091,
« 0273,
.0193'
00049,
« 0237,
« 0284,
00049’
20292,
00629,
000739
« 0459,
01227’
001180
« 0837,
«18643/

«0093,
0390,
+ 0280,
« 0045,
+0319,
« 0350,
20046,
»0361,
« 0705,
00067,

32.79,
27.76,
20,16,
18,51,
16.85,
17.82,
20,16,
21,94,
34,15,
72,30,
97.52,
740420
85.927

48,37,
65'59'
60.250
60.63.
62,77,
63,23,
63,68,
64,13,
66,47,
660939
65,63,
62,74,
63,22/

+ 0091,
.0295’

+ 0049,
0265,

« 0049,
0317,

« 0075,
« 0532,

0124,
.0947’
000920
0431,

« 0045,
+ 0350,

00051,
« 0398,

20076,



e0110
ed7069
e 0292
00192’
01373.

nouves e

«0171
00760’
«0207
002809
01472

00231.
00815'
001610
«0408,
.1555’

CRGtrig,

OF PoQg

002929
« 0869,
0015“9
«0536,
ol6390

DATAC(CD309(leJ)sU=1026)01=]

«0094,
00099’
«0569¢
00059’
000780
005429
00059'
«0083»
.064”
0114,
«0137»
9T T
e 0230
.0273'
014629

NN NE S WWWNNN - =

90093’
00129’
e 06179
00059'
00113’
006019
000560
00121’
ob6859
« 00949
¢ 0183,
11058!
00172
20361,
.1550'

'00920
0171y
« 0663,
« 0059,
001559
106400
.0057O
001750
« 0729,
00080'
00261!
011000
00142,
00‘73’
+ 1637,

« 0092,
«0217,
00693’
.0058’
«0202,
« 0680,
+0058,
0023‘9
007700
Q0076'
.0350’
01142'
00133’
00620,
.1683'

DATA((CD312(1sV) 9sd=1926)91=1

« 0099,
e01Yay
« 0908,
«0061
000959
«085:
« 0061
«e0144,
«0936,
0)0125'
002269
01193’
00204’
« 0528,

1879,

VAU EELEWWWNNN* e

00099’
00182'
00955.
000609
001569
90919'
00061'
00200'
« 09969
00106!
.0320’
01278’
00180’
0072“'
020060

000980
00261,
olOOl'
<0060,
00235O
« 0968,
« 0061,
00286’
010570
<0096
.0“239
.1349.
+0169,
« 0906,
021300

.0098'
0352,
21011,
« 0060,
00327’
010130
«0060,
« 0375,
«1098,
« 0097,
0525,
°1410,
00168,
«1070,
02226,

DATA((CD31S5(lsJ)eu=1926)01=1

« 0084,
50206'
1209
.007R.
.6234’
01172’
»0091
00276
012“0'
«0090y
00422'
«1533,
« 0237,
.0782
022159

DU S EWWWNNN - e

000889
00319'
.1292'
00078’
003“69
012349
000820
e 0394,
.1310'
oOllb'
00581'
01623'
« 02000
009939
02330'

000890
00433'
01353'
«0078,
00458,
012919
«0082,
« 0511,
»1381,
«01289
0717,
« 1688,
00203'
01199,
02“25’

00090!
+ 0563,
e1397,
«0078,
« 0577,
»1348,
«0083,
« 0630,
e1451,
« 0134,
« 0835,
e1743,
« 0207,
«1383.
.2491'

00353’
« 0909,
001370
00664'
017220
5}/
00092’
0274,
« 0696,
000580
« 0249,
e0T07s
00058’
00299’
.0786’
+ 0077,
004600
011859
00128|
00773,
«1699,
*5)/
000989
004“89
01009'
«0060,
e 0429,
01046,
000600
004739
011350
001000
006470
e1471¢
e0168,
01213’
02309
'5)/
e 0091,
« 0688,
01437,
000820
00696,
01390!
« 0089,
.0749'
«1470,
.01‘0’
00962,
01799’
002150
015“8’
02556,

DATA((CD318(1sJ)9J=1926)91=1+5)/

1 001060

001360

«0151,

«0158,

«0166,

‘.

oO“l"
+1080,
0013“'
007990
2071

«0092,
003310
000636
000590
00307
00691!
000509
10367’
008570
«0079,
005760
013009
.0133'
«0934:
01772’

«0098,
[ ] 0547'
00973'
+ 0060,
00526'
00996'
« 0060,
« 0573,
«1135,
00101’
007801
01646,
'01709
01351'
026610

.00919
« 08023,
01382’
« 0086,
«0800,
«1393,
000920
« 0853,
e1518,
00149'
010920
01975’
00228,
01699,
2677,

00169'

R |
QUALITY

00478'
01109'
« 0139,
.0991.
.2243'

00092.
20387
00569’
00059'
«0365,
« 0642,
«0060
00‘62'
« 0890,
«0083,
00598'
+1353,
.01‘3’
01089'
01835’

00097'
0« 0649,
¢0872!
00060!
« 0619,
« 0906,
«0061,
« 0672,
el110Cy
« 0104,
o0993ﬂ
«1718y
00185'
1487,
02546!

.0091'
00912’
1223y
00093'
.0903'
«1330
« 0099,
« 0953,
«1521»
«0169y
ol?le'
« 2035,
207262
«1836,
02715’

001730

+ 0559,
011‘2’
001‘59
011700
2266/

« 0092,
« 06447,
00“98'
000610
00422'
« 0583,
0006‘0
«0516,
009150
00091’
.Oﬂlbo
91353’
+0181,
01222'
«18%4/

.0091’
.07‘6’
00736’
000600
«0T707,
00793!
00073’
e 0766,
«1082,
«0117,
;'10119
e1749,
00242
01622!
.2631/

0009“'
«1016,
010639
e0104,
00992!
1236,
001159
1053,
01521'
00204'
«1341,
020959
00384'
0197“'
2753/

«0186,

o 0641,
«0166,
012710
« 0092,
«0509,

« 0065,
« 0482,

« 0068,
« 0582,

«01164,
+0897,

« 0218,
« 1354,
» 0098,
« 0829,

00066'
« 0784,

<0098,
« 0857,

00168'
1109,

00365,
«1753,
«0116,
01117,

0141,
1082,

«0173,
91152’

00275,
ol“"

005640
021019

«0228,

53



54

003379
1340,
«0082¢
«0386
.1418’
«0096
.0‘31’
Y 1498.
¢0169
e0T13
018070
0282
«11220
«2863,

VRN LS &P WWwWN N e

« 0686,
01401’
.00810
« 0516
014680
« 0060
005799
015630
001760
00877’
01879’
00331'
«1365
029590

.06339
ol“BO
.00800
« 0693,
015030
00097’
« 0752
016470
00179
e 10864,
019500
« 0353,
01619’
e3022»

e 0765,
41495,
«CJB0,
00851'
«1537,
00097’
«0912¢
0167°O
«0180.
1181,
02007’
00367'
¢ 1860,
«3083,

ORIGINAL PAGE 19
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«0887,
015200
00081'
0099‘!
o157,
« 0097,
01049’
e 1723,
+0191,
01305’
02058'
003929
.2085’
«3118,

DATA((CD321(1vJ)su=1426)91=1+5)/

«0119,
00“11'
«'618,
000950
00454)
«1700>
001110
005‘20
01843’
« 0269
008789
e’186
00439’
.1344’
¢3068,

NN & & WWWNN N~ =

DATA(XMI(U) 9J=1926)7030e59e690650,74e7250.759.775,

+01269
00565’
«1691s
0009“!
.ﬁ(aol'
21779
00113’
;0703!
019610
02130
« 10400
02274
00387’
.15489
3069

« 0125,
007210
0176a!
.0094'
007819
1857,
001130
008740
2030,
«0208,
ol?l“’
02362'
00388!
«1750
030719

.01250
« 0879,
«1822,
« 0094,
009650
019369
«0114,
0104“0
e 2099,
«0211,
01382,
02450,
00400’
«19€79,
.3072’

00126,
01038,
« 1836,
+0094,
011239
01956'
001160
+1191»
«2168,
«0231,
e1534,
02538'
e 0648,
02210,
.307“'

010080
01519.
00083'
011120
«1606s
0102
01184'
+1752
002050
.14300
«2196,
.0“19'
2298,
e 37252,

«0133
011790
+ 1RR6,
.0101!
012519
0201‘0
+ 0120,
01322,
02207O
002640
.1686'
02649,
00549'
02450,
« 3083,

011290
01‘900
« 0090
.1228‘
015770
«0117»
012630
« 1765
+0261)
e 1554,
022800
.O‘Q9.
.2470'
033860

001‘8'
e1304,
oi894'
001210
.1378.
02014'
0017"
01¢52'
.2219'
«0368.
.1838'
« 2663
+» 0735,
02664
3092,

01203'
014‘90
«0148,
213169
01533’
00195|
013410
1779,
cO#lli
«1663,
02365'
« 0651,
« 2642
«3520/

0178
« 16289
«1903,
00221’
015050
02014’
002739
01583’
022310
¢ 0533,
+1990,
e2676,
«0921,
.2843'
#3102/

& 0800825008590875'09009259.9500975'100110025!1.05,10075!
&lol’1-12501.15910391045!106/
DATA(CLI(J) ¢U=199) /=% 920290e09a200b0ob9ef 1e091le2/

DATA(ALPI(J)oJU=197)/=84,0022,090e002¢094,0.6,008,0/

DATA(CLII(JU)9J=1¢5)/0e00e20eG9e69,8/
IORDER (1) =10RDER(2)=1

IPT (1)

2-1

IF (IKEY ,EQe 2) GO TO 1000
LT, «04) GO TO 9

IF (TR
IF (TR
IF (TR
IF (TR
IF (TR
IF (TR
IF (TR
IF (TR

CALL 181

«GE, +04
«GE, 06
«GE, 09
.GE. '12
«GE, 15
.GE. 018

«AND.
«AND.
+AND,
+AND,
+AND,
s AND,

TR oLTe
TR +LTe
TR «LT.
TR LT,
TR LT,
TR oLTs

+GE, o21) GO TO 7

CL=CLFTO04
GO TO 400
CALL IBI (7,ALPIs269XMI o790 L3049 IORDERIIPTIAAIXMeCLFTO04IERR)
IPT (1)==]

CALL 181
CL=CLFT0G «

GO TO 400

«06)
«09)
+12)
»15)
18)
2,

GO TO
50 TO
GC 70
GO TO
GO TO
GO TO

GNP WN >

1272y

« 0267,
01367,

«0313,
01420,

005620
1735,

« 06837,
2767,
20269,
015‘50

00320,
01622,

» 0383,
e1713,

007059
«2098,

«1132,
«3022,

(ToALPI9269XMI9T9CI.3)49 IORDERYIJPTyAA+XMyCLFTO044I1ERR)

(T ALP]¢269XMI97eCLI06s JORDERGIPTIAA9AMsCLFTOGIERR)
(CLFTO06-CLFTU04)®((TR-,06)/(,C6=,94))
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CALL IBI (T7oALP19260XMIoTeCL3069 JORDERSIPToAAsXMeCLFTOG6¢1ERR)
IPT (1)==]

CALL IBI (T7eALPI9269XMloT9CL3099IORDERGIPT4AAIXMyCLFTO09y IERR)
CL=CLFT06 ¢ (CLFTD9 = CLFTO06)#((TR=,06)/(,09=,06))

GO TO 400

CALL IBI (T4ALPI19269XMIo74CL3099I0RDERVIPToAReXMeCLFT09,yIERR)
IPT (1)==1

CALL IbBI (T7oALPTI+26¢XMIoTsCL312910RDERCIPToAA9XMeCLFT12,IERR)
CL=CLFTO09+(CLFT)12=CLFTO09)#((TR=,09)/(s12=.09))

GO TO 400

CALL T8I (T7:ALP1926¢XMI o T+CL3II2sIORDERSIPToAA9XMeCLFT12y1ERR)
IPT (1)==1

CALL IHI (ToALPI9260XMIgToCLILISIIURDERIIPTsAA9 XMy ZLFT1S,y IERR)
L=CLFT12 ¢ (CLFT1S=CLFTI2)®#((TR=,12)/(,15=,12))

GG TO 400

CALL IBI (ToALPI9269XMIoT7eCLIIS+IORDERIPTyAAsXMeCLFT1SyIERR)
IPT (1)=-]

CALL IBI (TeALPIeZ6sXMIoToeCLILIBYyIORDERSIPToAA«XMeCLFTIByIERR)

CL=CLFTIS+(CLFT18=CLFTIS)®((TR=e15)/(.18~,15')

GO TO 400

CALL IBI (7,ALPI9269XMIoTeCLILByIORDERCIPToAA9XMeCLFTIB,I1ERR)
IPT (l)==]

CALL IBl (ToALPI+262XMIoToCLI2LsIORDERSTIPTAAXMsCLFT21,1ERR)

CL=CLFT18«+(CLFT21=CLFT18)®(({TR=,18)/(.21=418))

GO TO 400

CALL 1IBI (TsALPI+269XMIsTeCLIZ)sTORDERIPToAASXMeCLFT2191ERR)
CL=CLFT21

GO TO 400

CONTIMUE

IPT (l)==]

IF (TR +LT. «04) GO TO 90

IF (TR +GE, ¢04 AND, TR oLTe «06) GO TO 10

IF (TR +GF, +0A 4AND, TR +LTe +09) GO TO 20

IF (TR ,GEe 209 JAND. TR LLTs ¢12) GO TO 30

IF (TR oGE, «12 AND. TR LLTe o15) GO TO 40

IF (TR «GE, 215 AND, TR LLTe <18} GO TO 50

IF (TR .GE, ¢1R 4AND, TR ,LTe +21) GO TO 60

IF (TR ,GE, «2]1) GO TO 70

CALL IBI (269XMT99eCL19269ALP3044TORDERGIPT¢XMeCL9AADG s IERR)
PA=AAQSG

GO TO 400

CALL IBI (269XMIcOeCLI269ALP30G4IORDERSTPT9yXMeCLsAADGyIERR)
IPT (1) = =)

CALL IBI (269XMIe99CLIP26¢ALP3064JORDERsIPTXMyCLeAAOSGsIERR)
AA=AAQS ¢ (AACDG=AAQ4)®((TR=,04)/(,06=404))

GO TO 400

CALL IEI (269XMIs99CLI#26sALPIVOSIORDERYTPT9XMeCLoAANGy IERR)
IPT (1) = =}

CALL IRI (26¢XMTI 999 CLI9260ALPI099I0ORDERYIPTeXMeCL9AAD9y IERR)
AA=AAQL + (AAQG = AAQ06)B( (TR =4006)/(+s09=,06))

GO TO 400

CALL I0] (269XMIs9eCLI26¢ALF309,I0RDERIVIPT o XM Cl.oAADD$]IERR)
IPT (1) = =}

CALL TBI (269XMI1+99CLI260ALFIL2eIORDERSIPToXMyCL9AAY2s IERR)
AA=AAQS* (AALZ2=AADD)I R {(TR=,09)/(+12=4,09))
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GO TO 400
CALL IBI (269XMIs94CLI0269ALP3124I0RDERIPTsXMoCLvAAY2¢IERR)
IPT (1) = -}

CALL IBl (269XMI499CLI1+269ALP3)15,I0RDERs IPT9XMaCL9AAL1S5,1ERR)
AA=AAL2¢ (AA]15=AAL12)8 ((TR=,12)/(.15=,12))

GC TO 400

CALL IBI (26°XMIs99CLI9269ALP31SyIORDERIIPTeXMeCL9AALSIERR)
IPT (1) = =]

CALL IBI (269XMI+99sCLYI269ALP318,I0ORDERyIPTeXMeCLeAALB9IERR)
AA=AALS+* (AAYD=AAL1S)®* ({TR=415)/(+18B=,15))

GO TO 400

CALL IBI (269XMIs99CLI269ALP3IIBIORDERSIPTsXMsCL2AALByIERR)
[PT (1) = =)

CALL IBI (269XMI+99CLI226+ALP321+TORDER IPTeXMeCL9AA2Y9IERR)
AA=AA18+(AA21~AAl18)%(«TR=,18)/(+21~.18))

GO Y0 400

CALL IBl (269XMI+9¢CLI9269ALP321sI0ORDERsIPTeXMoCL9sAA2L¢IERR)
AA=AA2]

CONT INUE

IPT (1)=-]

IF (TR LT, «04) GO TO 91

IF (TR +GE, ¢04 ANDe TR LTe «06) GO TO 11

IF (TR +GE, ¢06 oANDe TR LTe +09) GO TO 21

IF (TR «GE, ¢09 ANDs TR +LTe ol2) GO TO 31

IF (TR oGE, ¢12 «AND, TR +LTe «15) GO TO 41

IF (TR +GE, 15 ANDs TR LLT. +18) GO TO 51

IF (TR «GE, 218 +AND, TR LLTe #21) GO TO 61

IF {TQ .GE, .21) GO TO 71

CALL IBI (SeCLITI9269XMIe5:CD3049I0ORDERIPToCLIXMsCDRGO4y IERR)
CD=CDRGO4

WRITE (6,20]1) TR

FORMAT (®0THICKNESS RATIO=®4FS5,3+% IS OUT OF RANGE.

&#/8% THE VALUES FOR T/C=,04 HAVE BEEN RETURNED#)

GO TN 250

CALL IBI (SeCLII9264XMI454CD3049I0RDERYIPTeCLeXMsCDRGO4,IERR)
IPT (1)=-]

CALL IBI (S+sCLIT9260XMIe5sCD3069I0ORDERIIPT«CLeXMeCDRGO69]IERR)
CD=CDRGO4 + (CDRGOS=CDRGO&L)#({TR=,04)/(,06<=,04))

GO 70 250

CALL IBI (SeCLIT0260eXMI59C03069I0RDERIIPTICLIXMICDRGNGe IERR)
IPT (l)==]

CALL IBI (S59CLIT926¢XMI5,CD3099I0RDERSIPTyCLeXMeCORGO9¢IERR)
CD=CDRG06 + (CNRGOY9 = CDRGOB)?((TR=,06)/(.09=,06))

GO TO 250

CALL IBI (SeCLI19259XMIo54CD3099I0RDER IPToCL9XM9CDRGNGHIERR)
IPT (1)=-1

CALL IBI (5,CLII9269XMI454CD3)29IORDERsIPTesCLeXMsCDRG124]IERR)
CD=CDRGO09+ (CURG1Z2~LDRGO9)#( (TR=e09)/(e12=,09))

GO 10 250

CALL IBI (S4CLI1926eXA1959CD3129I0RDERIPTeCL9XMeCDRG129IERR)
IPT (1)==]

CALL IBI (SeCLITv269XMI5¢CD3159I0RDERIIPTCLIXMeCDRGLISyIERR)
CD=CDRG12 + (CDRG15=CDRG12)2{((TR=,12)/(415=,12))

GO T0 250

CALL IBI (S9CLITs26eXMIs59CD31S+IORDERSIPTICLXMoCDRG154IERR)
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IPT (1)==~]

CALL IBI (S5,CLII926eXMI59CD3189sI0RDERYIPTCLsXMsCDRG184IERR)

CD=CDRG15+ (CORG16=-CORG1IS)*((TR=,15)/(+1R=,15))
GO TO 250

61 CALL IBI (S¢CLII1926¢XMI5,CNI1ByI0RDERIPT9CLsXM9CORGIE¢IERR)

IPT (1)==]

CALL IBI (S,CLIT+269XMIS54CD321sI0ORDERSIPTsCLXMeCDRG21y1IERR)

CO=CDRG1R+ (CORG21-CDRG1B) #( (TR=418)/(.21~418))
GO TO 250

71 CALL IBI (SsCLIT9269XMI¢54CD3I219s IORDERSIPTSCLIXMeCDRG21y IERR)

CD=CORGZ])
IF (TR oGT, 21) WwRITE(69204) TR

204 FORMAT(#QTHICKNESS RATIO=%yF5.39% IS OUT OF RANGE.

OO0 OOOOOO

§#/# THE VALUES FOR T/C=.,21 HAVE BEEN RETURNED,®)
250 IF(CL +6T7, .8) GO TO 251
RETURN
251 CALL COMPUT (DeXMsALTsCORsTRyAAsCDT9CLCDsCLDES)
CD=CDT
RETURN
END

SUBROUTINE AEROG (XLDyCLoCD¢XMeAALZIKEY s TRy CLDESALT9COR9D)

THIS SUBROUTINE IS DESIGNED TO COMPUTE THE AIRFOIL
CHARACTERISTICS FOR A 1o SERIES AIRFOIL WITH A GIVEN CAMBER,

THIS SUBROUTINE RELATES CLeCDsCL/CDIMACHeT/CoANG ALPHA,
IT REPRESENTS THE DATA OF A 16=-4XX AIRFOIL.

XM=RELATIVE MACH NO, AT BLADE ELEMENT
AA=ANGLE OF ATTACK IN DEGREES
IKEY1: CL=CL{MACHALPHA,T/C)
2 CD=CD(MACHsCLT/C)
:xLD=CL/CD
IKEY2: ALPHA=ALPHA(MACH,CLsT/C)
: CN=CD(MACHsCLsT/C)
1 XLD=CL/CD
TR=T/C

DIMENSION JOFOER(2) ¢IPT(2)9ALP404(26e9) sALP40B(26¢9)
ALP409(2649) 2 ALP412(26+9) s ALPGLS(2699) s ALPLLIN(2649)
ALPG21(26009)oCLI(9) o XMI(26) 2ALPI(7)9CLGNG(T426) 9
CLG06(T42R)sCLA09(T426) +CLLLIE(T426)9CLGLIS(Te26)
CLALIB(Te26)9CLG21(T220)9CDa06(5926)9CNG06(5926)
CDA09(5e26)9CNG12(5426) sCNGL15(9926)9CNG)RB(5026) 9
CD42) (5426) 2CLII(S)

DATA((CL40&4(I9J) e i=1e26)91I=194)/

1 =01079 =,122% =61309 =,132¢ =el3l¢ =,129y =4126y =,124,

1 =o1169 =~]08¢ «,005y =,083y ~aV61¢ =e0S58s =,0RK9 =,1973

[l ol ol ol ol “od

~e120,
-.6“5.

57
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l '.219' '0194' -.1730 ‘0164’ '01829
b d 01230 .l299 -160' 01509 .160’
2 0196’ 0211’ 02250 .2399 023¢’
2 «033, e 07Dy «108, 113, +094,
3 + 354, 0373’ -3929 o‘O“' o416
3 .‘56. .46”' .“79’ .489’ .469’
3 02899 .3209 o3‘69 03610 -335!
4 ,571s L6019 ,621s LH3By, 655,
4 «T01s 0711' o723, o717g «570,
4 0519’ 0558’ .597' 0619’ ‘595’
DATA((CL404(19J)9U=1026)91=5eT7)/
S «T13s 75T 793, .821¢ 849,
5 09‘29 .9‘0' 0923’ .901' .669'
5 0747’ .7909 .821! 0828| 0786'
6 .874s ,933y ,980s 1.006, 1.0642,
6 1.092¢ 1.,073s 1,052y 1,027, .998,
6 891y 93T 972y .978, .938,
7 1,019 1,074y 1,123y 1,152, 1,193,
7 1,183y 1,161y 1.135» 1,108y 1,081,
7 1,020y 1,059y 1,098, 1,108, 1075,
DATA((CLA0O(]9J)9d=1926)s1=194)/
l ’ol‘?’ -01269 -.1179 ‘ollO’ -.1049
l ’0086' '.081' '00779 'cll30 ‘0207’
1l =¢398¢ =.3439 =,313y =-.323s =e337,
2 117s L1289 4138s L1484,y 154,
2 «182 0178' «149 « 086, «017,
2 ‘cOTI’ °-°32' '0012' ‘.0309 ‘0056'
3 03¢9' 0368, 0388! 0405' 04219
3 .473' .477' 0446’ .381' .317’
3 23)e  (2T7le  ,28ly 25Ty 4227,
4 ¢549, «596, «62Ty «945, e663,
4 JT708s L6895 ,L,635, .581y 4527,
6 L4613 .50l 45159 479, 4434y
DATAC(CLA0G(I9J) 9J=1926)91=5:7)/
S 0693' .740’ e 785, .8129 0841,
5 o896, o860 «816, « 172 « 7127
S 06699 LTl4s ,T726¢ L6Ul, .625.
6 ,856s ,905 ,944, 970, 1,002,
6 962+ ,9399 998y JBT70y B30,
6 JB06s LB42y LBO2y 8305 o771,
7 100100 1.06“9 10119' 1.1570 1.1950
7 10079' 1.0“7’ 1.0169 .9841 0952’
7 0929' .969’ 09870 09580 0913!
DATA((CL409(1+J)sU=1+26)el=})e4)/
1 =e079¢ =0067s ~,044, -,032y =.018,
1 «016, 00159 -.019, '0096' ‘.21?9
l '|276' “027" ‘0276’ -.2819 '02850
2 +125¢ .138Bs L,153s L1602, .173»
2 .209! 0114' 00990 -,006, ’olll.
rd -.0600 '0056. -00701 -00839 -.094'
3 «329, -33b’ 03530 03650 03819
3 05159 .400' 03240 .210' 00839
3 L,160y .161s L1149y L135, .121.
4 0520' 056“’ 05630 QSSSQ 06079
4 4632y 45839 L4933 43934 4293,

N
o]

=262y
«165,
«208,
-.035’
04219
04109
«154,
06639
.6209
.305’

08680
«825,
«478y
1400600
.9699
«518,
1.2130
1,054,
0761'

'01009
'-317'
'03989
« 159,
‘00529
-e150,
o‘32’
« 2529
« 072y
«6T4,
«6T3,
e219,

o859,
«674,
«361¢
1.016’
« 790,
«802,
101969
920,
«659,

~s011»
‘5‘21'
'03069
01799
-~e207,
-e130,
« 389,
«01l1ls
« 043,
«6Z0,
0225'

o277
2171
.1‘5’

=¢1159
«427
«3389
0023y
672
« TOs
+1289

«888,
o TTSy
0272
1077
09280
e 395,
142220
100300
0534’

‘00970
~e426,
-e421y
01659
~e121»
-01610
e84
«184,
’001"
«687,
0425y
ell2s

«AT79y
0621y
0836’
07469
03751
1175,
«882,
«508,

~e004,
’0057’
=e309
0185'
=217
=148,
«397,
«010»
=015
o634y
02199

‘.258.
o177,
«035,

'01239
«834,
2286,

-0015!
«681l,
520,
« 094/

e 08,
o730,
02090
1.089,
0862'
0314,
1.215,
100069
2%/

’00949
-,484,
-0“33'
ol7l!
'o1379
'0161’
e 449,y
e157,
-o02%y
«699,
03989
0091/

«900,
«9595,
« 199,
1.005
. 135,
0305’
1.143,
.BSBo
0423/

« 004,
=425,
-.3030

e191¢
'0169'
=164,

«406,

« 062,
'00280

« 560y

270

0182,
2002,

465,
0263g

.691'
0‘92'

927,
o717,

1.097,
«868,

1.206,

<995,
-.0909
-0452.

«176,
-.)l?.

0661'
« 188,

e710,
0‘19.
912,
2624,

0987.
.770,

l.111,
«887,
00119

-.3“5.

«198,
-0107.

o415,
ollgg

«652.
«3J29
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4 o36Te o3Tls  .353s 4331y 4310,
DATA((CLA0O(I9U)eJ=1926)01=5,T)/
) «666, c709' e 7150, 0776’ 68030
S JT6Te 6873 5069 526, <445,
5 05429 0537' 05150 0691' 0‘67'
6 ‘.798' .86’9 .917’ .943' .973’
6 .8629 .790, .7310 06659 96000
6 7089 7039 o6HLly o658, o634
7 e947, 1-008’ 1.002, 1009‘0 101‘0'
7 .9309 .871' 0813’ .755. 0696’
7 .813' 0800’ 0779’ .758' .737,
DATAC (CL412(19J)9sU=1026)01=104)/
1 =,053s «oe00bs =,053y =,057y =,061,
l ‘0179’ ‘02749 -.3700 °04659 ‘0518’
1 o279 =427%s =,27T¢ =e2794 =282,
2 -115’ .1‘00 .154’ 0164’ 01780
2 «069, ‘00239 ~s1459 =4298, °o37"
2 =el230 =.12%¢ «,128y =,132y =e136,
3 0285’ 0306’ 03‘8' 032" .333!
3 02820 01700 0043’ '00789 ‘01240
3 088y L0779 ,065s 0549 047,
& L4869y ,495s L5149 529, 544,
4 L4109 309y 199y ,100, 061,
4 0?66’ .253Q 02419 .229. 0217’
DATA((CL412(19J)sJ=1026)91=547)/
S 60Ty ,64Yy 681y 705, o729,
5 YY) «4006, «32Y9, 02609 022¢'
S <4239 ,L,410¢ .397s ,384, L2371,
6 .738’ .802’ .847' 08770 0909'
6 4539y 5639 L4BTy 411, L3R6,
6 2589y S5T4s ,558s 5429 526,
T «8629 918, ,970s 1,008, 140300
7 07359 0659' 05820 05069 0469.
7 .6690 .653’ .6380 0622' 00070
DATA((CL4LIS(19U) e U=1926)91=194)/
1 -00709 '.0739 -00829 '.088’ -109"
1 =322 ‘0426' ‘05539 -05700 -.532!
] «02999 =,2999 =4299¢ =,299, =¢299,
2 <073y ,083s ,097s 4104, 4110,
2 =e062y =,19%s «,3469 =,403, =,389,
2 =e1949 =,1949 =,193y =,193y =-,193,
3 .2500 oZ‘bC 02549 .2599 02639
3 « 092 -0040’ -0196’ -.263’ '0228’
3 =a0169 =.0179 =,019y =,021y =+023,
& L4229 L4389  ,453, L4611, ,L467,
6 2679 127+ =c018s =,063, =,014,
4 o168 «163 e 157 «151y «14S,
DATA((CLALS(1eU)9U=1026)91=50T7)/
S  55Te +58B5e L60T7y ,621s 635,
S +3290 ,L,228¢ o141s ,108, o151
5 4332 43239 4314 3054 4297,
6 6Ty JTlle oT46e 771y 791
6 L4669 L3569 .253s L1944, 4237,
6 .‘62' .633’ 0“2“’ .aISQ .405'
T 0769' 0809’ 08‘7’ .882' 0910'

.1950

0815'
03870
0338'
.988'
0551’
.“99’
10099’
«650,
2613,

e 065,
-o,498,
=e297
0185’
'03419
‘01599
0341,
=.091,
«007,
05520
0098.
01539

e T34,
«263,
.296.
o89%9
0424,
0‘2“’

05079
¢525,

’0098.
‘04529
=2300,
.110'
’u309’
~e196,
02659
-s122
-+033,
«473,
00820
01150

06300
240,
0248’
o178,
0332’
03530
.9989

012‘0

08239
«387
02‘00
0992|
2559
0385!
10072'
~657
05010

‘00759
-.419'
‘0313’
«190,
-02‘59
-01870
.3‘9'
‘0009’
°0027'
0555’
o172
0106'

0716’
03399
e234
085§'
.492!
03569
09580
.577’
0456

-01110
-0364!
-e303»
0105'
-.227'
‘0206!
22669
~¢033,
~e040
«0529
«150
0083,

0600’
.321'
02109
e TG )y
424,
0321!
« 857,

«082/

.836’
06399
0196.
«974,
«611,
13000
10042'
0712'
ila/

°o°850
-.316’
-03260
0186'
’0153’
-.197'
0352’
0062’
-0053’
0540,
0246'
« 063/

«638,
«40R,
«175,
.7929
.561!
« 286,
«BRB38,
06“9’
o39“f

-.157,
-.3059
-0305'
00879
-.199’
~.218y
0242,
-00120
~e041,
.412'
«178,
« 069/

05310
« 350,
.1800
«667,
«455,
0294'
e 770,

«818,
<497,

0927,
666,

.988.
o T72¢
-.096’
-.270'

139,
'01299

0336'
.091’

0490’
0275,
561,

0430,

eTl6,
0595,

03110
«578,
‘0226,
-e 299.

.03“’
-01940

018‘9
'001“0

345,
017‘0
«430,

036,

«575,
0451,

«655,
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T «539s ,423s 43150 4269y 2310,
7T 5005 .49y ,481y L4T1, ,463,
DATA((CLG1B(19J)eU=1026)s]1=194&)/
1 -4098 ‘0101' '01201 '0129. -.149'
1 '0591Q -e6840 =,T45, '0727’ =e6369
l -037el ’0379. -0379. -.3809 ‘03800
2 .056' « 054, 0054! 0059, +060,
2 =821 ‘05210 -.572’ '0531’ -s433,
2 -02¢6’ -02669 °0246, '.256’ -02“69
3 e 204y 0213' e221, 0226, 0225,
3 =02359 =.3649 <4390y -,358, =.236,
3 «,0859 ~,086s <,088¢ =,089y ~.090,
4 « 378 0387’ 0398, 04046, 03979
4 -.081- ‘0171’ -02l1| ‘0174’ '0039’
3 « 090 0085’ 00809 00769 0072,
DATA((CL41B(I9U)9U=1926)91=SeT)/
S 45269 <5340 (5489 (556, <539,
5 «087, «00%s =,037, « 008, e132»
5 e 261y 02539 -2“5’ 02379 0230'
6 5280 ,H546Ys L6899y T2y 663,
6 e 202 123 « 098, «133, 02619
6 .394¢ J3TTe .369s ,361, ¢354,
1 .720. .761’ .808’ .839' 0795'
7 02711 0160! 01270 01770 03019
T 841Ts 6099 L601e o394, 386,
DATA((CLG2)1 (1o} eJ=1026)91=194)/
1 =318 ‘0310' ‘02970 ‘0287’ =2293,
1 -0611’ -.639' -06130 -0547’ ‘0453’
1 =391y =,4009 =4411le =,423, =4433,
2 =094y =,078y =,065y =062, =,080,
2 =e045, -.4379 -0450’ -0368. -.2630
2 ‘0177’ ’01829 '0188’ -0194' -0200.
3 0117! .1269 01359 0137’ 0116'
3 ‘0321' ‘0366’ ’.327' -.188, ‘0063Q
3 ~e039y =,048s «,048y ~,052, =.056,
4 0305. .3129 032“' .328! .3109
4 «,2249 ~o26%9 =224y -o,074, 0046,
4 o057 L052¢ L0489y L0484, 4039,
DATA((CL42)(I9U) e J=1026)01=5eT)/
5 0453' .466' .469’ .497’ .‘76’
S =e 040y -0107' ‘0061, .1010 01979
S e2179 0205' » 198, 01910 « 186,
6 +555¢ ,L,578s L0605 L6209 +S9Co
6 0064' .Oob' 0056' 0178, 02999
6 o313s 307y .300e 4294, <288
7 06080 .655' .729' 0750' obgl'
7 0116’ « 050 00870 «220 «337,
7 356y 434bs  ,342y ,3365, 4330,
DATA{ (ALP404(JUeN) sN=199) e U=1913)/
.9 '6055' ’4081’ '3.010 -10339 042!
LY ‘6'22’ ‘4.629 ‘3003' ’10429 .24’
S '6.00! -‘.52’ '300“0 ‘10529 0070
& =5,900 =6,48y =3,06y =1,61y =.03
& =-5,85 -4.479 3,104 =1,69, -el3
& *5.849 =4,48s 23,129 =1,73y <=.16y
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0‘01'
0423

=e2059
‘0516'
'03839
00050
-03090
‘02479
01859
-.116’
e 097,
033"
0075’
« 052

« 457
2259,
«1838.
.573'
«374,
«311
.7220
04130
.342'

’0325'
«+35G,
=,443,
-.1219
'0173'
°02159
« 086,
-0026’
=067,
02710
00709
«018,y

05307
02299
01540
«525,
«337,
0251'
0621'
380,
02930

2.‘1’
1.99’
1.829
10689
1.54%,
1048'

2484y
0388’

=¢302
-e40Ss
'03730
-.087y
’c247’
=248y
«091¢
-0082'
-.096’
0250.
.097.
036

03649
0278'
0159.
«480¢
e 404,
0273.
«6299
0435'
0300’

-.382.
°o3639
~2439,
‘01120
-01‘7’
-e223
00230
°00289
-.076’
0169’
« 068,
«002

«348
0227’
0132’
1Y)
.331'
0222’
051‘.
03730
«258¢

5.08'
4¢499¢
40070
3.77’
3649
3034'

.514.
«363/

°o398|
’03730
‘03619
-0199’
-02‘6’
'02#9'
-.018,
=, 083,
‘0095’

ol‘6’

.099’

« 023/

0272’
02760
01319
0398’
04010
0236'
0519’
o¢359
« 263/

°04599
-0372|
’0‘33'
'0262’
-.158'
-.229.
-,069,
‘.031'
=,084,

0054'

2065,
-.012/7

n232’
02269
0110’
n319’
325,
0186’
.39“’
«367,
«232/

7.74’
6.95'
6.289
5949
5056'
5038O

«507,

'0‘95’
-e377,

-.310'
’0246’

'01260
-0084'

.0330
00950

01790
0269,

« 295,
.392.

3596,
0426,

-05220
‘.381,

-.351'
’01690

-01860
-0035.

-.088.
«061,

«095,
2i%,

01920
.319’

+255,
360,

10.50,
9.79,
9.08,
8,66,
8,09,
7983.



8 =5,859 =4,509 23,15y =1,77s =e2l»
& -5.83. “050' -3.18| -1082' -.26’
& =-5.85 '“.53' =3.21, ~1.86, =034y
.8 '5082’ ‘505" ‘30269 '10970 '043’
§ =5,839 =4,589 =3,32y =2,079y =453,
§ =5,919 =4,669 «3,419 22,16, =62,
§& =597y «4,739 =3,48y =2,249 =471,
DATA( (ALP404(JeN) oN=1499) 9 U=14426)/
& =€.30 ~4.,949 =3,59, =223 =-e59,
& =6,57 -5.07 23,569 =2.06, =e10s
§ «6,729 =6,999 =3,269 ~]1,43, «e53,
& “5.82' -4.069 -2.311 -069' 097'
§ =5,269 =3,6%92 =2,02y =.48y 1.20y
§ =5.449 =3,859 =2,269 =470, e97
§ =5.539 =4,04%0 ~2.56, =,98, «67y
& -5062' -4019’ ‘2.779 =]e23, e43,
& =5.70 -4.250 «2.829 =130 «30
§ =5.,58y =4.,13s =2,68y =1,12 S0y
[ 8 -5.22’ ’3.45’ -1.630 061, 3.10'
& =5,52¢ =3,05¢ =,33, 3,00, 6,07,
& =6,10 -3.1" e289 3.84' 7-559
DATA((ALP&4O6{JIN) oN=199) eJ=1913)/
& -5.99’ ’4.45’ -20900 -1.289 oSll
& ‘6016’ '4.58' -30019 -10‘0’ o289
& =6.22 '4.65’ =3.08y =150 10y
& =-6,.28 -‘0719 -3013' -10579 o0&y
§ =6,299 =4,749 =3,19, -1.66, -s17
& =6,329 =4.77y =3,23s =170y =423
& =6,31 °6.79' -3.26’ ’10751 ~e30s
8 '60319 ‘50809 '3.39' ‘10790 - S
& -6.339 '4.83' ‘3.32' ‘1083' L *F
§ =6,349 =4,3%y =3,36y ~].83, -s500
§ =6,40¢ =64,929 =3,3T7¢ =1.85, ~e520
& =6,86, -5009’ 3,329 =1.,66, ~e31
& =6.88y =4,87¢ =2,86, =1.,23» 19,
DATA((ALP406(JIN) 9N=199) 9J=1%4¢26)/
& -5.72’ -309“’ ’2.159 ‘.78' .19’
.S -40639 ‘3.12' ‘1066' °036’ 1.3“’
& =3,83y =2.,529 =1,21y e13, 1479
& =3,529 «2.369 =1,07, 036y 2402
8 -3069' ‘2.529 ‘10250 .lo. 10849
& -4001' '2.79’ -1.53’ -.210 1.47’
8 '“.37’ "3.08' -1079’ -047’ 1.120
§& =4,58s =3,259 =1,929 =¢554 1402
R =4,539 =3,160 =1,79, 040, 1.29,
§ =6,485¢ =3,029 =1.609 -+19y 1.67,
& -4002' '2.(00' -065' 1.74' 4.‘;5.
§ =3.869 =2,30, 2229 3442y 6,38,
& =3,76y =2,29 042y 4,02 Tebloe
DATA((ALPG4O9(JaN) 9N=199) 9J=1913)/
& =Tel15 '5019’ =3,23¢ =1.26 oThy
& =7e259 =5,309 =3,359 =1437, «629
§ =T.61> '5058' =3.559 =153, 0d4
& =T7,83 5,799 =3,679 =1.61, 032
& -8o00' '5.919 -30810 ‘1074’ 017.
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le6ls 3,199 S.19
103“’ 3.05’ 5.02’
19269 2092’ 4.869
1018' 2.829 ¢o77'
1009’ 2078' 4.90’

099' 2.770 5.199

e9Ts 2909 5.57»
10300 3.31! 6.05'
1081! 3.76’ 6073.
2.299 4.33» 7041'
2.76' 40929 70900
2096' 5010. 8.08’
2071’ 4.74’ 7.69.
2036’ ‘0140 7.03'
2003' 30810 6.‘4’
1.859 30730 6.34’
2.059 4,18y 6.91,
5.749 8.55¢ 11.34%,
8,95+ 11.83s 14,71,
11015’ 140760 18036'
2071' 50310 7.87,
2.06’ 4.73’ 7.19’
1.77' ‘0199 6.64'
10639 3og6, 6.32'
1.‘8’ 3.56’ 5.98’
1.39' 3.360 5.809
1029' 3.18. 5.73’
1.21' 3.009 5.90'
1.12' 2-899 6.21'
l.an 20989 6.65|
1.180 3031’ 7.16’
14639 3,82« 7,70,
2.20' 4.579 8.28’
2.739 5.“20 8.79.
30261 6.150 9.23'
3.79' 6.79’ 9.7‘,
‘0079 7-069 10031’
3077’ 6051' 9.93,
30340 5091’ 9.15'
2093’ 5034' 8.‘9.
2.8l 5.09¢ R,21y
3.209 54,600 B8.66y
3e74y 64,419 9423,
7.25’ 9.80’ 12o340
9.38' 12039’ 150409
11.00. 16039’ 17.78'
3.109 6,039 8.7l
20680 5.15' 7.89.
2¢359 4,600 Tela,
2.16. 4.290 6.75'
10949 3097. 6.39'

T.70,
TeT76y
T7.93,
8,37,
8,89,
9.57'
10,27/

10,67,
11.‘“’
11.33,
11.13,
11.23,
10,79,
10.31,

9.62’

9,42,

9.82,
14.14,
170589
21.96/

10,67,
9.71,
8.93’
8,46,
8.05,
8,04,
8.32,
8.83,
9,44,

10,07,

100739

11.41,

11.797

12.07,
12,31,
12,68,
13,56,
13.35,
12,41,
11.64,
11.61,
11.78,
12.04,
14,89,
18,41,
21,177

11,40,
10,72,
9,90,
9.40,
9.31,

61



ORIGINAL PAGE 1S
OF POOR QUALITY

& '8009' -5.999 -3.88' -10809 0109
5 ‘8019! -6.07’ =3.96, -1086’ v039
§ =8,329 =60189 «4,049 =14924 =.06y
§ =8.409 =6,2609 =4,12y =1.98, LY
S ’8.31’ -6'26’ ‘6017’ -20090 -015’
§ <9.22s =6,709 =4,199 =1e77s 04000
&-10.‘6’ -7.07’ -3.68' -10100 0909
&‘10,769 ‘6.31’ -1.94’ -.09, 2.11’
DATA((ALP409(JsN) 9sN=169) 9J=14426)/
N =7.72y =3,76s ~¢86, 1ell, 3.41,
£ =3,809 =1,9%¢ =,109 14774 44169
& ’3.53! '1085’ °.09. 1.82’ 4.15,
& =34800 =2.2%% =~¢54s 1.33y 3.54,
§ =4,4689 ~2,789 <1,05, o717 2.85,
& ‘5015’ -3.309 °1045’ 039’ 20380
& ‘50209 =3,3% '10489 037’ 2035'
& -5020’ “3.26’ -1.360 .50’ 2.58,
& '5.20! -3.18’ ‘1024' 066’ 2086’
& =5.200 -3011’ ‘1.13’ 08‘0 3,15,
[ -5¢079 -2.809 ‘0500 2.07’ 6.77’
§ =-5.13 -2065’ «22¢ 3031’ 6026!
& -50409 -2052’ 051! AOOB! 7075’
DATA( (ALP412(JoeN) sN=199)eJ=1913)/
& -80139 °5.759 °3.37’ °10009 1.259
L % ‘70819 =5.609 -30519 '10289 0990
& "7.35, -50429 -3.49' -1.44. .8‘0'
5 -70109 ‘5029, ‘3.489 ‘1055' 074’
& -6.84, -Solb’ -3049’ -1.72’ 06“.
& -6068’ -5.03’ ‘3.489 -llal’ 0560
& -60450 -4.94’ -3.¢3’ -1.87, 050’
& =6,32y -64,89y <3,37¢ =1.83, -3
& =6.599 =4,8Y99 =3,18, ~1,38, «83
& =5.,789 =4.17Ts =2,569 =o77, 1,84,
& =5.009 =3.41l9 =1,76, 043, 3.88,
& -60279 -2.49’ -.‘6. 2.02' 4090’
£ =3.229 =1,119 «88, 3.25 De89,
DATA((ALP412(JsN) eN=199)9JU=14926)/
4 '20369 '061' 1.340 3.71. 6.34'
1.9 '2.75’ '087! -96’ 3.249 50700
& '3.78’ -1.62' .100 2.349 4080’
& ‘5-039 ”20550 -058! 1050’ 3.909
& =5.849 '3001’ ”0830 10180 3.55'
& -5076’ -3.0" -063’ 1.26' 3071'
& -5.68' ‘3.01’ -.77. 1.409 3.87’
& ‘50659 -2.97' '067’ 1053' 40049
& -50650 ‘2.93' '058' 1067’ 4020’
8 '5062' -2.%30 '0519 10809 4037'
& ‘5.49! -2.59’ ‘008' 20669 5.58'
& =5,38¢ =2,21» olly 3.47, 6,889
& =5.109 =2,05 e91s 4,459 8,1l
DATA((ALP415(JUsN) yN=149)9J=1913)/
& '80629 '50829 °30029 -0489 10760
& «8.199 =5,639 ~3,069 =,56, 1460
& =T,559y =9,32s =3,08, =e69, led7»
& -7.25' -5017' "3008’ -.76’ 1.40’
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10839
1071’
10620
1.56!
1071’
2.330
3089’
5.06’

6.00'
6,99,
6,84
5.87’
5-22’
4.70'
4,76,
5.02
5031'
5.59,
7.77’
9,71,
11'26!

3.90’
3036’
3.03.
2081'
2.610
2453,
2.56,
3022!
4,50,
550,
6,77,
80389
9,98,

110160
10.24’
BeSée
6.89'
6,12,
6.289
6,66,
7.05'
7.459
T.83,
9.55
10088’
11.81,

4.75’
4.2‘9
3.91,
30740

30859
3.71’
3.62'
3.78y
4069!
6elle
7.68'
9.009

10170
11003’
100929
9074!
8.53
7075'
8000'
8043'
8:84!
9.220
11.280
13.169¢
14077’

7.00’
5097|
5.439
5.10'
4,79,
4.80'
5022!
6.17'
7.77'
9035!
1009“’
12.59'
14419

150989
15006’
130250
11.‘3’
10.94,
11.289
11072’
120050
12445,
12077’
13067’
140889
1552

30630
7082'
70070
6'52'

6.22'
6.20'
6076’
8,39,
10006'
110‘6’
1?056'
13n44’

1‘.33'
15007'
15000'
13.70
12.309
11.56,
12.12!
12.51,
12084'
13.11
16,79,
160609
180280

10,23,
9,41,
B,49,
7.838,
7.50,
7«96,
8051'

10.33!

11098'

13052!

12,10

16080’

18040’

20.309
19.880
17,95,
15,98,
15,76,
16,28,
16,78,
17.05,
17,45,
17.70,
17.79’
18.88,
19.22»

12,71,
110909
11.03,
;0-130

9,82,
11,20,
12,65,
14,95,
15,94,
16.77’
17,654,
17,89/

18,50,
19,11,
19,08,
17,66,
16,08,
15,37,
16,25,
16,59,
1608“.
160990
18,30,
20,05,
21,797

130650
12,86,
11.74,
10,93,
10081'
11.81,
120659
14,50,
16,19,
17.69,
19,27,
21,01,
22.61/

25.61,
26,70,
22.60,
20,52,
20,58,
2l.28,
2185,
22,05,
22,45,
22064'
21.92,
22.88,
22.93/

16,80,
15.98,
14,99,
130730



& =7.000 =5,049 =3,08,
§ =6,909 «4,98s «3,06,
& =64689 =4,829 =2,97,
& '5.99’ ‘6.350 -2.7l’
& -5034' '3.80' ‘2.26’
& -4060’ -3006' ‘1.19’
8 =3,78y =2,05 48y
& ;20521 -.059 2.239
& ‘1096’ .63. 2.740

DATA((ALP415(JeN) sN=1
§ =2.159 .26' 2.170
& -3.27’ -.83’ 1.20!
& =4,53y =1,72 0«36,
L =5,799 «2.,029 «130
& -50929 ‘2.11’ 0159
§ =5,92 ’2.1" el17y
& -5092’ -2.11, 019'
& =5,919 =2,13» « 229
§ =5,91y =2,13» y-LY)
8 =5,91y =2.13» 2Ty
& -5089. -2011’ 0450
& ‘6;00’ -1.93’ 0620
§ =6,18s =1,800 e 75,

DATA((ALP&18(J9eN) oN=]
8 '7.929 ‘5032’ ‘2.73’
R =7,86y 5,289 «2,70s
§ =T7.229 =4,929 «2,62
& =6,88y =4,76y 2,63,
£ =6,409 =4,49s -2,57,
§ =5,869 =3,959 =2,05,
& -41910 -3005' -10020
8 -4.029 ’2.01’ 0220
& =2.,97y =,80s 1,58,
& -1077’ .“5' 2.96’
& =.639 1.66¢ 3,95,
8 =olle 2139 4,55,
& =.49¢ 1,729 3,91y

DATA( (ALP&418(J9N) gN=]
L =)+ 037' 2+46,
h ~o.k3s =,8Ts 1,21
L 3.%4 «1,430 92,
. =433 '1044' 0919
£ -4.35s =1,63s .94,
& ~2,33s =1,43 «97y
§ =4.329 =1,439 1,01,
§ =6,329y ~1.429 1,05
& =4,309 =1,481s 1,08,
& -4.30’ '1041’ 1.11’
& ‘\025' °1037| 1.30,
& -40330 ‘1037' 1045’
R =4,700¢ =1,369 l.61,

DATA((ALPA2]1 (JeN) oN=1
[ S -4.739 -20959 -1.11'
& -¢.789 -3.05’ '1024'
& =4,899 =3,16: =1,35,
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=e829 10340
=084y 1,304
-0820 104‘9
'05“0 10860
0209 3429
1023’ 50040
3.459 T431
5.059 10074’
6,16y 11,49,
19)9Js144926)/
5.149 100‘7’
3,49y Ta97,
2058’ 5053’
2269 4,95,
20310 5007!
2¢39¢ 524
24669 Sebly
2455y 5456,
2.66' 5.739
20729 5.91’
30289 7.34’
3.83, 3,36,
‘0350 9007.
99)9J=1913)/
=05, 2430,
-016' 2018'
-025' 6003'
‘0310 10969
=e30y 2404,
020! 3-07!
1.379 4.629
2.86, 6,18,
4.36' 8008’
5979 1174,
10,16y 20,237,
13003’ 26083'
9,05y 18,14,
$9)9Js144926)/
5.05y 12,95,
3036y 7,33y
3014y D94,
3.14y 5S.98,
3.21! 50“79
3629 6497,
3.37' 7.44’
3.451 7.94l
3.549 8-36'
3u62' 8088’
4.20’ 11074’
4.729 1504]9
531y 18,15,
$9)9Jd=1913)/
088' 3'28'
0800 30149
269y 2,92,

3058!
3062'
‘.00’
5.01’
6,63
9.679
13‘28’
17.19,
16,83,

15,95,
13.77’
11.87'
10.92’
11-329
11.45’
11.769
120180
12.61'
12072'
13,06,
14,33,
14 .87

5.51’
5.15
4.74'
4.53’
4,99,
6.36’
70619
9.24!
12,04,
170549
31078'
40.62'
27.23’

22.959
‘7059'
18065'
17.71’
18.24’
19,09,
19,94,
20.44'
20.48’
210380
26,65,
30022'
32.96,

7.70,
6.57'
5.91’

6415
6,37
7002!
8,58y
11063'
15,15
19,25
23.65'
220160

21462
19057’
18053'
17.69’
18,46,
18.343
18.660
19,19
19,75,
19.62y
18,77
20.30’
20667

9.67’
8070’
7.87’
1034'
8408,
9.05!
1030,
12.29¢
16,000
23,33y
42.59’
560410
36.32'

32.95!
270850
31.55’
29.‘7’
304000
31021'
32.44'
32.94'
324610
33.88’
37,55
45004'
47.78

15025'
11.77
90150

9051’

9.70’
100‘7.
12447,
16639
20.63,
25.22'
30,10,
270‘9.

26.90'
25436
25.20!
2‘.67'
25.61'
25.24'
25.55’
26021'
26.89,
26052'
25049'
26.27'
26.46'

13083’
12.27!
110230
10.73,
11011'
11.73»
1298,
15-34'
19.95,
?9.130
53061’
68021’
45,41,

‘2'95’
38410y
4“0459
4102‘9
4176,
43433,
44.94’
45,44,
44,73,
46.380
50-459
59085’
62059'

220790
16096'
12.37'

12,87,
13,03,
13,91,
16,35,
21,63,
26.11,
31.19,
36,55,
32,83/

32.38.
3l.16,
31.87,
31.259
32,75,
32,14,
32,45,
33,23,
34,064,
33.“1'
30,20,
32.24,
32.26/7

18,00,
15,84,
1‘059’
14,12,
14,14,
15.66.
18,40,
23,92,
34,93,
64.22.
82,00,
54,50/

52.95,
48,36,
57.35,
53,00,
53,53,
59,45,
57,44,
57.94,
56,85,
58,.88,
63,35,
T4,67,
T7.41/

30,34,
22,16,
15.60,

63



=5.000
-5.00-
‘4-7"
‘40179
-30479
'2.57’
'1027'

."569
“1.19
=236

(ol ol adl ol ol ol LA - - o]

-3.23’
-3014’
-2077'
-20279
-1036'
‘017'
Pe20
2.82'
2.29’
-0130

-1.38’
~1.18,
=-+83,
-.28'
1012’
2.960
4,77
S.86,
50060
20850

066,
«87,
1.23'
2elé,
3464,
6625,
11023’
15.14,
14,85,
7.05’

ORIGINAL PAGE IS
OF POOR QUALITY

2485,
3.08,
3.620
5'060
8.16’
12.609
18,92
24.67,
20497,
160579

DATA((ALP421 (JsN) sN=199) yJU=14+26)/

=3.6440
‘4.32!
-4.3"
-4026’
-4.180
-4.08'
«4,00
‘30909
‘3080’
'3072’
‘3062’
-3.64'
-3,68

PP

'1037’
-2.289
'2.“9’
'2.39’
-2.29’
-2.21’
-2017'
-2.11'
-2005'
~2.00
-1.79’
‘1069’
-10600

1016’
0540
«58,
65,
o733
081'
0920

10009

10087

10139

198,

1.950

24,20,

4,06,
306"
3.66,
3.68'
2,76,
3.85’
30939
4,046,
4,17,
4427
4,95,
551,
6.61,

l1032’
8.939
9,29
9.57,
9.95'
10624,
10,54,
100760
110050
11.33,
13100
15.R9,
15.30’

DATA((CD404(IvJ)9sU=1926)91=105)/

00134’
«0129,
00465’
0063,
00056’
00365'
00049'
«0053,
004060
2+ 0068
000619
«0591,
002319
00108’
010199

NE N & &P WWWNNN = e~

.01329
«0129
.0489’
000610
100590
« 0384,
00049’
00061’
204240
-0066'
00069’
00644'
001431
«0153
01112’

« 0131,
00136'
«0501,
'0053!
.0083'
00397’
000489
.0077’
00442,
«0058,
00093’
00693'
001050
« 0237,
012059

«0131,
.0158’
« 0505,
« 0053,
.0116’
0610,
« 0048,
«0112,
« 0459,
« 0057,
e 0154,
007520
« 0096,
«0337,
012980

«0130,
« 0204,
00501!
00053’
«0154,
« 0423,
« 0046,
«0175,
e 0470,
e 0056
«U2304
00803'
« V091,
e 0460,
-13799

DATA((CD406(I9J)9J=1+26)91=1e5)/

«0126,
0122y
0516,
00057’
000720
004349
200490,
QOOSQO
00460'
«0059,
« 0067
« 0695,
002059
00147,

NN EHEWWWNNN - e

o
£

0012“9
001250
005439
00056’
+ 0093
00467’
000‘99
00074’
00489’
00056'
00097.
00757.
«0133»
0181

00124'
001399
005700
00055’
cOlZ“’
.0453|
000“7’
«0110,
« 0512
00055.
00130,
008200
«0113,
« 0268,

001239
001830
o05839
« 0056,
«0158,
+ 0499,
000460
00151'
« 0532,
« 0055,
0177,
«0867,
W0107,
e0422,

«0123,
« 0235,
« 0589,
«0057,
«0203,
e 0906,
e 0046,
00192,
¢ 0551,
«00S4,
002570
009030
0104,
00610'

5067'

6020'

7.560
10.53,
13.49'
18095’
26062!
3‘.1Q’
39.09’
26.10.

21.84,
18,23
18,81,
190100
19071’
20,004
20.2°.
20.29’
20,57,
20.86,
22.62’
27.00.
24000’

00130!
e0261,
004099
00063!
002129
+0403,
oOO“S'
e 0254,
00531'
20056,
« 0325,
«0963,
000910
e 0568,
e1722

00123'
002990
« 0523,
000579
00251'
« 0493,
00046!
« 0253,
006350
00053’
« 0358,
010839
001060
+0798,

807'9
]0016.
11735
lb.‘l.
18083’
25030'
340310
43,71
51021’
35,620

320370
27053!
28.33.
2866290
294469
29076'
30005'
290810
30.10’
30,38,
3201"
38.11»
32.70’

20130
« 0329,
« 0299,
« 0053
.0263'
.0360'
« 0048,
«03060
005960
00056’
.°4°8|
.1089'
«0091,
006860
« 1959,

«0122
e 0365,
003939
00057'
« 0299,
104390
« 00646,
003180
« 0697
«0052
00455,
01225'
+0108,
« 0979,

lluSS’
140129
15,909
22+29
2‘0160
31.65'
42.00'
53.24’
63.33'
45,14

‘2.89'
36,84,
37.86,
3801"
39,22y
39,51,
39.80'
39,33,
39062'
39,90,
41.67’
49.22»
41.39’

001309
006010
.0261’
.0053'
003150
« 0339,
« 0049,
00348,
« 0692,
00057'
+ 0482,
01298’
« 0093,
00817'
2106/

00122'
00“320
00291'
000599
QOJSO.
00‘036
« 0047,
00379'
007599
00052'
00543!
013139
001110
01106!

1‘092'
18,08,
20,06,
28,18,
29.49,
38,00,
49,69,
£-,76,
715.45,
54,67/

53.42!
46,14,
47,38,
47.67,
48,98,
69.27’
49,56,
48,86,
49,14,
49,43,
51.19,
60,33,
50,09/

«0129,
00434,

0053,
«0340,

0050,
+ 0387,

»0058,
«0539,

«0096,
00927,
«0122,
e0478,

000620
«0400,

« 0050,
« 0429,

00056,
00624.

« 0123,
01233,
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5 «13489 ,14589 1568y ,1663¢ 1744y ,20539 422019 2248/
DATA((CD409(I9sJ)eU=1926)91=195)/
«01069 ,01069 ,01064 ,0106y 01065 ,0107s .010T7e 0107+ L0110,
00122’ 00147! .0192' 002‘5, 003059 003799 00459' 00537’ 0061‘9
00693y 0772y 0832y ,0869s <0891y 08299 ,0635y 0493y
e00629 00629 00629 +0062, ,0062¢ 0062y ,00629 +0063y 0066,
¢ 0085y 0121y .0165s ,02200 402839 40349y 04169 04839 0546,
006070 00664' 00717' .0746’ 007689 .07619 00681$ 005799
200629 ,00629 00629 0062y 20062y 0062y 00529 0062¢ 0062,
« 0062y 0062y L0062y ,0062y 40062y ,0062y ,0062s ,0062y 0062,
000629 00629 00629 0062y +03629 .0062¢ ,0062r »0062»
«00564y 00559 ,0055¢ 0056, 00569 00569 ,0058s ,0059, 0069,
«0093s ,0131s L0177y ,0240, +0306s 0403y ,04999 ,0588y L0661,
007109 00754' 007929 008309 008469 .0890’ 009070 00924’
«0084,y ,0071s ,0064, L0063, ,0063, ,0065y ,0068y 0072y ,0087,
001279 00189’ .0251’ 003149 oO‘OS' .05419 006900 008160 008910
«09669 ,1038s ,1092y 1135, 1177e ,1336¢ ,14434 L1516/
DATA((CD412(1eJ)9U=1+26)91=195)/
«0058, ,0058¢ 0058y ,0058¢ <0058, ,0058, L0058, ,0058, ,0058,
000619 00068’ 00129’ 00235, 003“8' -0456’ ,0547' 00607’ 006‘99
20684y 07060 L0723y 0741y s0751y 0754 .0752s L0700,
«0083, 0083, ,0083, ,0083, ,0083, .0083, ,00B4s ,0084y ,0084,
«0091y ,01406s ,0241y ,0340, 0444, ,0539s ,0614s 0670, .0708,
e0738r 07599 07759 ,0787y 0794, ,0820, ,0826s L0812
«01500 01509 0150y 01509 01504 0151y 0152y 0153y L0158,
001879 -02629 .035‘9 00‘549 005560 00650’ 007210 .07840 008390
.0882’ .0912’ .09‘2’ 009650 00986' 01058, .1100' .11‘20
00233y ,0251y ,0259s 0264, 0268y 40270, ,0272¢ 0283y ,0312,
e042By ,0598¢ 0776 ,0917¢ 1023, ,1106, «1188, ,1251, 01309.
01356y .138ls 1406y 1431, ,1459y 1583, ,1664s L1710,
e0338y ,03909 L0416y ,0427, 40447, ,0462y 05099 0592 0715,
.08949 010829 .1263’ 01432’ 015819 01707' .1799’ .1864’ .1900'
e1934y .193599 L1936, 1937y 1938y 1964, L1950 ,1956/
DATA((CD415(LeJ) ed=1926)01=195)/
00107y 01389 L0153 0161y «0169, L0173y 01769 L0190y L0219,
002669 403769 ,05019 «0642, 0750y 0858, ,09679 1062y ,1152,
«12472y ,1306s ,1368, ,1430, 41445, ,1400, L1245 L1071,
00093y 0093y ,0094, ,0094, ,0096y 0100, L0307y ,0120, ,0169,
002710 00388’ 00515' 006550 00784’ 009060 01009' 01107' 011939
o1267’ 013259 .13820 01“36. 014640 01380’ .1291' 01117’
+0084,y ,0083s L0083, ,0083, L00RS, 0091y ,0104y ,0130s L0198,
«0310y 0432y ,0550s <0689, ,0820s 0948, ,1048s 1147, ,1244,
13309 14106y ,1500s o1532, 1563, 41623y 15600 1497,
00096’ 000960 00096' 000960 001020 001089 00124' 00158! 002240
-0351’ 0049,9 .0657’ 007979 00926' 010569 011830 01308' 014330
15579 ,16349 ,1706s 1777, 1849y ,2016y 2093y .2158,
.0192! 00163. 001580 001629 .01780 .0193. .0215' '0350' 005“3'
e0771s 209779 1154y 41352, 41561y 4172464 ,1858s 1993, .2114,
022050 422979 ,2388y .2455y ¢25109 427029 42753y ,2803/
DATA((CD41B(I10J) eJ=1e26)91=195)/
00122y +0154¢ ,0170y 0180, o0190s ,0200y 02199 .0253, ,0369,
«0558y o0737e 08979 «1011y ¢1118e o1199y ,1279¢ .1360, 1419,
014699 ,1518Be ,1557y 1574, e15900s 1624, ,1569y ,1480,
00100’ 000999 .00980 00097. 00101’ 001070 o°l3l’ 002100 006200
00661’ 00772' .09399 01071' 011760 012829 01386' 014200 01553'

VTN S &S WWWMN NN ™ - NS SHWWWMNN N = e

VO ESEWWWNNN -

NN bt s s



01487y
-0‘02’
00624’
017109
00162'
.0681’
01936|
0231,
1165
02809’

MununePrWwwiv

.1520'
« 0104
00822’
017550
00137|
.OQOZO
.2002’
|0267’
01453'
« 2899y

« 1554,
00105,
«1017s
017990
«0131
ol11lle
'2068.
00315.
e17120
22981,

+ 1587,
001060
«1148,
018430
+ 0135,
« 1276,
2122,
« 0329,
e 1945,
¢30264,

ORIGINAL PAGE (S
OF POOR QUALITY

«16219
«0113,
01275’
+ 1888,
.0167.
01‘200
+2154,
003520
«2177
¢ 3055,

DATA((CD42) (19J) 9J=1926)91=1s5)/

e0141,
00636|
018“2,
10123'
« 0694,
.19859
«0138,
« 0766,
21220
« 0152
907889
02386'
00329’
91406’
-32039

NN S PWWWNVNN ==

DATA/ “MI(J) 9J=142617:31:540694690.T4e7250,75447750

« 0150
00797’
.1903'
00121’
.0857’
020“7’
00143’
009‘5’
.2185'
00159!
01033'
02498'
00321’
01662'
3260,

e 0154,
009500
+1935,
«0129,
«1019,
«2098,
001¢60
o114l
022470
20163,
012600
«2599,
00337!
01919Q
033109

001560
«1109,
019560
«0130,
1178,
02149'
+0147,
«1331,
023100
<0165,
01472’
e 2657,
0355,
«2139,
033609

s 0159,
01273O
019779
0134,
013379
e 2178,
20151,
e1503,
02352,
«0171,
«1670,
e 2706
« 0382,
«2359,
¢3402,

017200
0012“0
1387,
«1904,
001590
.156"
02299,
+0378,
023290
e 3204,

00166'
01‘37'
01994'
001‘60
01501
021780
001679
.1676’
.2428'
00187'
«1836,
.2809'
004170
«2578y
033390

.1660'
«0150,
01‘75'
«18879
00194
.1669’
«23360
00444,
02“809
03284'

0020‘9
«1563s
02002'
00216’
016670
021780
00243’
018010
.2449.
e 02644
02003’
o 2821
006060
027430
033769

+1530,
0217,
01563,
«1772,
« 0278,
«1766,
-23360
005360
-26300
3364/

« 0316,
« 1687,
«2010,
«u350,
« 1798,
02178’
.0“00’
019210
«26T0
003560
.Zib9c
«2833,
00877.
« 2896,
«3303/

& .8’odési085'c8750c900925!.95,09759100010025!1005'10075’
£1e101012501415010291,459146/
DATA(CLI(J) 9J=199)/=et0=0290e00e20049e69eB0slelyle2/

DATA(ALPI(J)PU=197)/=6009=2,090.092:09440964098,07/

DATA(CLII(J)’ng 5)/0.0’.20.6’-6!08/
10RDER{1)=10RDER(2) =1

IPT (1)

= -1

IF (IKEY .Ene 2

IF (TR
IF (TR
IF (TR
IF (TR
IF (TR
IF (TR
IF (TR
IF (TR

IPT (1)

LTy 204
«GE, +04
«GE, U6
oGE, U9
.GE. 012
eGE, 15
«GE, o1l8

) GO To 1000
) GO To 9

«AND,
«AND,
«tND.
+AND
«AND,
«AND.

TR LT
TR «LTe
TR LTe
TR LT,
TR +LT.
TR «LTe

«GE, «¢l) GO TO 7
9 caLl I8I (ToALPIv264XML4 T9CL40G s [ORDERs IPToAAsXMeCLFTOG s IERR)
CL=CLFTO04
GO YO 400
1 CAaLL 1Bl (ToALPT9269XMI374CLA04 s IORDERIIPT9AAsXMeCLFTO4 4 IERR)

=-1

«06)
+09)
o12)
«15)
«18)
e21)

G0 TO
G0 70
GO TO
GO TO
GO TO
GO TO

WP DN -

« 0419,
01652,

« 0659,
« 1864,

«0839,
«2T23,
«06T1,
«1781,

.0501.
1891,

+ 0584,
02041,

«05%0,
2279,

oll““'
e 3049,

CALL IBI (7+ALPI+26+XMI+ToCL406sIORDERSIPTsAAsXMICLFTOO4[ERR)
CL=CLFT04 + (CLFT06=-CLFTO04)2((TR=,04)/(,06=,04))

G0 710 4

00

2 CALL IB1 (7,ALPI+269XMI474CL406yIORDERYIPTsAA9XMICLFTO641ERR)

IPY (1)

=-1

CALL IBI (7¢ALPI+269XMIoT7yCLE099TORDERIIPTyAAsXMeCLFTOY 4 IERR)

CL=CLFT06 ¢ (CLFT09 = CLFT06)%((TR=e06)/(+09=406))

66



1000

90

10

20

30

40
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CALL IBI (ToALPIs269XMI,T9CL409+I0ORDERIIPTsAAsXMICLFT 09y IERR)
IPY ())==]

CALL IBI (T,ALPI9269XMI74CL4129I0RDERs IPToAAXMICLFT12+IERR)
CL=CLFT09+ (CLFT12=CLFT09)*((TR=,09)/(+12=,09))

G0 TO 400

CALL IBI (ToALPI 4269 XMIoTsCL4129 IORDER,IPTHAAWXMICLFT) 2y IERR)
IPT (1)==]

CALL IBI (TeALPI9269XMIo79CLG1SeIURDERsIPTsAAINMICLFT1541ERR)
CL=CLFT12 ¢ (CLFT15=CLFT12)9((TR=c12)/(c15=,12))

GO T0 400

CALL IBI (7ToALPI9269XMIoT743CL 415+ 10RDERs IPToAAWXMICLFT1ISyIERR)
IPT (1)==]

CALL IBI (7eALPI+269XMIsT79CL418+I0RDER)IPTAAsXMyCLFT18sIERR)
CL=CLFTIS+(CLFT18=CLFTIS)®#((TR+4,15)/(.16=,15))

GO TO 400

CALL IBI (74ALPI o269 XMIoT9CLA)E8yIORDERIIPTsAA9XMsCLFT1ByIERR)
IPT (l)==]

CALL IBI (7oALPI9264XMIsT9CLA2)Ls TORDERGIPTSAASXMICLFT219]1ERR)
CL=CLFT18¢(CLFT21-CLFT1B)®((TR=.18)/(s21-,18})

GC TO 400

CALL IBI (T7oALPI9269XMIoTeCLA2]19 IORDEN«IPToAAIXMs( FT21sJERR)
CL=CLFT21

GO TO 400

CONT INUE

IPT (l)=e]

IF (TR +LT, «04) GO TO 90

IF (TR «GE, ¢04 ANDe TR LTe »06) GO TO 10

IF (TR «GE, 06 +ANDse TR oLTe «09) GO TO 20

IF (TR oGE, U9 ANDs TR 4LT. +12) GO TO 30

IF (TR «GE, ¢12 ¢ANDe TR oLTe o¢15) GO TO 40

IF (TR «GE, ¢15 ANDe TR 4LTe «18) GO TO 50

IF (TR GE, 18 +ANDe TR «LTe «21) GO TO 60

IF (TR +«GE, +21) GO T0 70

CALL IBI (269XMI¢99¢CLI269ALP404sTORDERIIPToXMeCLoAADGIERR)

AA=AADG

GO TO 400

CALL IBI (269¢XMI499CLI+269ALP4043JORDERY [PTeXMyCL2AAQG,IERR)

IPT (1) = <]

CALL IBI (269XMIe99eCLI> 269ALP406'IORDER’IPTQXMQCLOAAOb’IERR)

AA=AAQG + (AADG-AAQ4)®((TR=,04)/(.06~,04))

GO TO 400

CALL (BI (269AMI 499CLI«260ALPG06,I0RDERsIPToXM4LCLvAANGSIERR)

IPT (1) = -}

CaLL IBI (269XMT99ef 260AP409y JIORDERSIPT s e CLIARNYy [ERR)

AA=AAQ6 ¢ (AADQ « A #((TR =¢06)/(e09=,06))

GO TO 400
CALL IB] (269XMI39¢CL1+269ALP409yI0ORDERyIPTsXMyCLIAAQ9yJERR)
IPT (1) = =}

CALL IBI (269XMI99+CLI+269ALP412IORDERsIPT9XMeCL9AAL2,yI1ERR)
AA=AA09+¢ (AAL2=AADS)*((TR=609)/(e12=.09))

GO TO 400
CALL IBI (269XMI+9¢CLIV26:ALP4129I0RDERyIPT9XMeCL9AAL24IERR)
IPT (1) = =1

CALL IBI (269XMI499CLIv26sALP41SsIORDEReIPToXMeCL9AALSyIERR)
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AA=AA)2+ (AA)5=AA)2)#((TR=412)7(e]15=412))

GO TO 400

CALL 181 (269XMI993CLI0269ALP41S,IORDERIIPT¢XMeCL9AALSIIERR)
IPT (1) = =}

CALL IBI (269XMI+99CLI269ALP418ByIORDERYIPToXMyCL9AAL1ByIERR)
AA=AAL1S5+ (AA]1B=AALS)*((TR=,15)/(.18~.15))

GO TO 400

CALL IBI (269XMI999CLI9269ALP418,yI0RDERIPTyXMyCL9AAL18,yIERR)
IPT (1) = =}

CALL IBI (269XMIe9¢CLI926+ALP42)1yI0RDERsIPToXMyCLsAA2]LyIERR)
AA=AA18+ (AA2]1=AALB)#((TR=418)/(e21=.18))

GO TO 400

CALL IBI (269XMI1+9sCLI269ALP42]1 . IORDERIPTsXiMyCL9AA2Y9]IERR)
AA=AA2]

CONTINUE

IPT (l)==}

IF (TR LT, +04) GC TO 9}

IF (TR +GE, :94 «ANDs TR oL Te #06) GO TO 11

IF (TR +GE, +06 AND, TR +LTe «09) GO TO 21

IF (TR +GE. 09 (AND, TR LTe o12) GO TO 31

IF (TR oGE, 12 <AND, TR (LTse +15) GO TO 41}

IF (TR oGE, 15 JAND. ‘'R oLTe +18) GO TO 51

IF (TR +GE, «18 LANDs IR «LTe «21) GO TO 61

IF (TR «GE, «21) GO TO 71

CALL IBI (54CLIIsP69XMI954CD4049I0RDER IPToCLoXMeCDRGC4y1ERR)
CD=CDRGO4

WRITE (64201 TR

FORMAT (#O0THICKNESS RATIO=#,F5,3¢% IS OUT OF RANGE,
&o/# THE vaALUtLS FOR T/C=.04 HAVE BEEN RETURNED®)

GO TO 250

CALL IBI (S+CLI1326sXMI455CN404 TORDERsIPTeCLeXMsCDRGCO4L,IERR)
IPT (l)==]

CALL IBI (SeCLITeP6sXMIeS4CN4069I0RDERIIPTICLIXMeCORGOG69IERR)
CD=CDRG04 + (CDRGO6=CDRGOG)#((TR=,04)/(,006~,04))

G0 10 250

CALL IBI (S9CLII0269XMI4SyCNE06»I0RDERIPTeCLIXMeCORGOLyIERR)
IPT (1)==]

CALL IBY (SeCLI10269XMIeS9CD4099IORDERSIPTeCLIXMyCORGODIERR
CO=CDRGO6 + (CDPGO9 = CDRGOG)I "' (TR=06)7(,09=4,06))

GO Tu 250

CALL IBI (S,CLIL1e26¢XMIs59CD%09s10RDIIReIPTyCLIXMeCORGOY4IERR)
IPT (1)=e]

CALL IBI (5,CLIT926¢XMI354CN4124ICRDERIIPTyCL9XM9CDRG12yIERR)
CD=CDRGO9+ (CDRG12=CORGO9) #( (TR=e09)/(s12=409)?

GO T0 250

CALL IBI (54CLITs2859XMI454CN4129I0RDERGIPTeCLeXM9CDRGLIZ29IERR)
IPT (l)==]

CALL IBI (54CLTI19269XMI¢50CD4159INRDERSIPTeCLOIXMICNRGLISyIERR)
CD=CDRG12 ¢+ (CDRG1S=CDRGI2I#((TR=,12)/(,15~.172))

GO TO 250

CALL IBI (5¢CLIT026eXMIs59CD415+I0RDEReIPT-CLoXMeCDRG1SyI1ERR)
IPT (1)==1

CALL IBI (S59CLIJ0269XMI54CN&189I0RDERYIPTyCLIXMICORG1ByIERR)
CD=CDRG15+ (CURG18=CDRG1IS)#((TR=e15)/(18~,15))

GO T0 250
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51 CALL IBI (5,CLII1¢2%5¢XMI+5:CD4189I0RDE ,IPToCL9XM9CORG18s JEMR)
IPT (1)==1
CALL IBI (SeCLII9269XMI+5eCD4219IORDERIPT+CL9XM9CDRG21sIERR)
CD=CDRG18+ (C?RG21~-CORG18)#((TR=e18)/(+21-,18))
60 TO 25¢
71 CALL IBI (SeCLI19269XMI454CD4219I0RDER2IPToCL9XM9CDRG214+1ERR)
: CD=CDRG21
IF (TR «6T, «cl) WRITE(6+204) TR
206 FORMAT(#O0THICKNESS RATIO0=8,F5,3s# IS OUT OF RANGE.
L#/# THE VALUES FOR T/C=,21 HAVE BEEN RETURNED.®)
250 IF(CL «GT. +8) GO TO 251
RETURN
251 CALL COMPUT(D9XMeALTeCOReTRyAA2COT+CL2CDsCLDES)
Co=CODT
RETURN
END

SUBROUTINE AEROS (XLDyCL9CDyXMpAAGIKEY s TRyCLOESsALT9COR:D)

THIS SUBROUTINE IS DESIGNED TO COMPUTE THE AIRFOIL
CHARACTERISTICS FOR A 16 SERIES AIRFOIL WITH A GIVEN CAMBER,

THIS SUBROQUTINE RELATES CLeCDwCL/CDIMACHT/CoAND AL PHA,
IT REPRESENTS THE DATA OF A 16=5XX AIRFOIL.

XM=RELATIVE MACH N0, AT BLADE ELEMENT
AA=ANGLE OF ATTACK ,N DEGREES
IKEYl: CL=CL{(MACHsALPHA,T/C)
¢ CD=CO(MACAHSCLST/C)
XLD=CL/CD
IKEY2: ALPHA=ALPHA(MACH CL»T/C)
: CD=CD(MACHsCL»T/C)
+XL0=CL/CD
TR=Y/C

OO0 OOOO

DIMENSION JORDER(2:9IPT(2) ¢ALP504(2699)+ALPS06(2639)
ALPS09(26+9) e BLPS12(26+5) s ALPH15(2699) 4+ ALPS]1B(2649)
ALPS21(2€+9) sCLI(D) o XTI (26) 9ALPI(T)oCLS04(T926)
CLS06(T7+26)9CLS09(T92629CL512(T426)9CLS1S5(T7926)
CLS1B(Te26)sCLS21(Te25)9CD504(5+26) 9CDS506(5026) ¢
CD509(5426) 9CD512(5+26) 2CNS515(5926)9CDS518(5926) ¢
CD521(5426) +CLTII (5}

DATA((CLS04(I0J)eU=1926)s1=194)/
o046y =,0569 . 82y =,06Ty =eUT29y =s0T7S5y =,0789s =,08], -0082)
'0082' -.077* > ‘18’ ‘00590 -00539 -00840 ‘01639 ’02779 -.327.
~e2899 =,248y -,013y =.195y «,2239y =¢2844 ~¢3029 -,302,

e177» «1859 «199, e 210, e225, e233 «26]) 9 «269, «263,
0278’ .292’ 03071 0310| 0269' .177! e 086 00060 -0009'
« 028 o074 «112 01210 « 096, =904, =,138y =c154,

;o

NP pd e
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04070 .‘31’ 0‘53’ .“6“' 0“789 .685’ 0‘93’ .499' .5090
0519’ «530y .539' .SZQ' %69, ¢396, 0322' 02560 .230.
02590 .300' 03‘5' .354. 03280 .149’ 00120 '.033.

0620' .6519 .676’ 06930 0709' 07170 0730' .7‘20 .75‘.

I77°' 0719' 07679 072ﬂ0 «665, 06020 .539' 0“82' 04“90

2479y G20 «e573s 586, «950s +314s L139y L0757/

DATA((CLS504(L9J) e U=1926)91=5+7)/

e7550  LA07y 845y 871y o898y 916 ¢935s 9560 974,

0906’ 100009 09739 -920’ 08660 .812, 07599 .711! 06870

0723' 07750 08200 .828. 0738’ 34770 0265' .1829

¢912s 4971y 1,016 1,062 1.069y 1.0360 1102y 1,119 1,13e,
lol“lo 10118' 10078' 1.0379 09959 .953’ 09110 oq69' oq“et

8809 49239 96Ty 935, JY46s LO61lée 3Ry 290
1.069, 10123’ 101639 1.192, 1.2299 162560 14273 1,289 1.307.
10289' 10250' 10212’ 1-1690 101269 1.0830 100000 1.002’ 0983'
1:022¢ 1.07%9 1,115¢ 14,1274 140899 (757¢ 45129 L406/

DATA((CLSO0S(IvJ)eJ=1e26)el=]198)/

.002' -00060 -.0180 -.026’ ‘0037' -.043' -.050’ ‘.066' -.088.
‘ol?l’ ‘0168' ‘02160 °02730 -e339, =406 '04729 -.¢86| -.¢¢0.
‘.383. ’0320' -0315' '03150 ’03160 °.3160 -.317’ -.318.

02109 021“' .2219 -224. 0235. 02400 244, .2“8’ 02‘8'

02620 L2129 L14bs 069, =,008¢ =,0R8¢ =41609 =,1859 =,1¢0,
"0092' -0038' ‘00210 ‘o039’ -.0#7’ -a090¢ -.ll&o '0123'

-‘13' .QAOO 067“' 0‘890 05049 .5130 0524' .53" .5“"

.556’ .537. .463' .38," .304' .2251 01‘6’ 01259 .166'

0223y «278 «287, « 266, 240, « 099, «00Fs «o0129

06259 L6679  ,69Te T13¢ o731y oT42¢ <1549 L7766, ,778,

o751 JT1Te 664y 612y o939y 4629 ¢392y .37T7e o6la,

460, «D220 «e532» «S03, 0466, e P49, «119 « 093/

DATA((CLSOA(1sJ) eJ=1926)912597)/

.746’ .80"9 ."67' .873’ .910’ ,929, 0951' .97“| .963’

.924’ .96“0 .812' 07560 0700' .6440 0596’ .579' .610'

«e6650 e’ 180 e 738, e 104, e655, ¢392, 0246 0206,

¢9060  ,964%9 11,0109 1,039y 10700 140919 14105s 1.091¢ 1,054,
1.005 «95Y9e  ,Gll, « 863, oB15, o768y 4723y e 109 e 706,

oT9Rs  (RuTs B6Ty o836, 4793y 5359 «375¢ <313
1,052y 1ellos 1,164y 1,203y 142294 1,221y 1.207¢ 1,1800 1,148,
1.106¢ 1,069 1,0230 981, 9409 90Cy <862y 858, L9904,

09599 10013' l.OZOO .98= 09370 «532, 05170 0“28/

DATA((CLSO0S(I9J)eu=1e26)sI=1eu1/

0018' oolb. 0015' .Ol"\o 00150 00170 0026' ooll' -00290
‘0078) '01350 ‘.203' -.2710 -0366. “.428' -.“58’ -.392. -.298'
‘0228’ °022“’ °o?29' '02350 '02“00 *02740 -.2959 ’.2960

«e2339  JP5%9  ,2684¢ 2T7Te ¢285e¢ L2974 «310e¢ 3204 .308,

e 276 ¢ 190y ell0s =000y =el37y «,23T7¢ ~e236y =, 16Ry =,0564,
’.O‘l' ‘0034' -'0570 -.060, ‘007°o -.1200 ‘olb?. ‘.1589

.a35' .45,’ 056QO 0483C e 498G, .5069 0516' 05209 0519'

.qu' 040“’ .287’ )170| 0053. ‘00?7' "0019' 003?’ 01020

«e155¢ L15Y9¢  L165¢ L1333, 121e L054¢ L0039 -,035,

«605s  .6629 L6729 6B/,  ,712¢ .123s 7359 L7360 L7707,

o616 45220 L4299 4335 426]1) 4194, L2069 ,2b4s L334,

.378' .372’ .357' .3“1' 03250 .23(3' .1699 .090/

DATA((CLS09(10U)9sJ=1026) 0157}/
S 0749' .Bobo .8690 0870' 0895' QQO“' 0893' .803' .789.
S «Tlés  ,640s ,5655 L0490, 44169 3664 o375¢ L4364, ,508,

P SWWW
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S 5529 5489 529 <510¢ <490,
6 o8T0s ,9329 ,988¢ 1,018, 1e054,
6 «830, o T6G e699, 0633, «e96T,
6 oT13» .,697s 67T7Ts 655, 634
7 1.001’ 13052' 1.110- 101580 1.159’
T 9259 .860s 80Te 748, <689y
I .8369 082" -801' 0778’ 075¢'
DATA((CLS12(IeJd) 9sd=1026)91z])9a)/
1 e01l4y «012s 00130 0016' « 020,
1 -0166’ '.273’ -0387’ '05100 -05479
1l =22100 =,211e =,2129 =.213y =4215,
2 .195' .210’ .224’ .23‘9 .2“59
2 .07" -0025' '01620 -.327. -o¢ﬂ3o
2 =.0899 =4091l9 =,092y ~,094, =,095,
3 .363. .383. .399’ .607’ .41R’
3 « 268, 0152’ -e0lle =.157, -o192,
3 «042 0029' 0021' 00170 «012,
4 0537! -572’ «600. 06140 «628,
4 ,382¢ L2889 L16Ts o050y <005,
4 0245 o235’ «226 02160 e 206,
DATA((CLS12(19J)eU=1428)e135,7)/
S .691' .732' 0751' 07810 0795!
5 4779 4386s ,295s +216s o184,
) «e415 .403’ 0390’ .3779 « 364,
é .80" 0862! 09150 .950’ .958’
6 06229 QSQJQ 04650 0393' 0347’
6 .583s ,S5TUs 5569 +542¢ 528,
7 09139 .97b' 100“10 ‘0075' 1.0520
7 07179 06359 05530 06780 04490
T oAB3y  ,5699 6559 541, 40627
DATA((CLSIS(I9J)ed=1926)91=194)/
! 20289 L0441y L0468y L0511, <053,
1 =.308, °0A67’ =e540¢ =456], '05?5'
1 =e302y =43019 =¢3019 =,30)y =¢300
2 0155! o179 0192' «201¢ e 206,
2 =olTTe =o3430 =4630¢ =,446, =4416,
2 =.2000 -.?00’ '01990 ‘0199’ '0198'
3 3129y .321s L3264 ,329, 4335,
3 e 044 ‘0102’ =.308, -.35?’ -02999
3 =.051 049y =,046, “o044y =o041,
4 «492y 0510’ « 524, «933, 0943,
4 .1939 .0419 -.124' -.11‘5' -.085’
4 «150¢ 0145’ 0140, o136, 0131,
DATA((CLS1IS(IeU)eU=1926)91=5+7)/
S eh360 e6606y b8l «094, « 689,
S <316, «e”?05 «090, « 066, el13,
) e342 e3364 «327, «e319, «312
6 e T34y .779' 08130 836, 08?2'
6 39Ty 4288y L1769 164y 4216,
f e 440 o3y 0424y 0416, «408,
f .835’ .n7)’ .919’ .960. 093("
T «6492¢  ,36%y 2535 4,233, <286
T «5172  50Ys  ,502s ,494, o486k,
DATA((CLS1B(Leu)ed=1e26)91=104)/
1 =054y =,054, =2060, “00709 '0126’

e371»
1.056’
e534,
0503'
1.1379
46‘6'
0618’

00210
-.520'
-.2250

02470
'036“0
-01059

.426'
'01‘7'
'00130

«eb31,

e 045,

«156,

0782’
0?27
e 294,
09210
.390'
o@“l'
1.012'
04930
1545,

«043,
=e466,
'0298'

«189,
-0362|
‘0195’

03290
-e195,
~e04],

«52%

e 034,

0106'

o664,
«230
02660
07710
«329,
e 360,
oabﬁo
03995,
eB43,

‘.2039

« 278
100279
0539’
04000
14102
06630
05050

0014’
040640
-0238'

02350
‘02360
‘01169

2433,
'0057’
-.02“’

0622'

0134'

oll39

e 743
03070
¢239
«859,
.“83’
0362’
e958
05940
vaTby

«001>
‘0386’
00297’

01559
-02570
'02000

0399'
-3 085,
-e039s

c496’

«137,

00859

06050
.328’
0220'
.719’
04280
03230
0792’
0496.
0407’

°c307'

01900
«962,
.606'
0301’
1,043,
9732’
« 409/

'0013’

-+259,
-02520

OZIIQ
'01229
-e128»

«%18,

«023y
'00290

«568,

02360

+ 086/

e 558,
¢39]
0193,
e 780,
«9 T4,
0305.
«B82,
«683,
bl2/

-.0699
‘.32“'
‘.295.

0097’

‘02110

'02079
.255’

-.057’

-,037,
@13,
0157'
«073/

e532
«357,
«187,
0616'
0655’
+ 299,
07190
+926,
374/

-0625’

.896.
5686,

984,
813,

-.068.

-QL-OO

« 154,
088,

.373'
« 049,

.415.
255,
«Sn7T,

.“23.

o701,
05990

0799'
06960

~el77,
-.304'

‘00059
-0202'

«185,
“e 05“‘

0328'
u15“0
«423,

0309,

«507,
0968,

.020.
.524.

‘05380
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‘o628' -070“’ -075“’ ’07609 -072“! '0620’ '0“83’ -0‘269 ‘.‘22'
=o%229 =48220 =,822¢ =44224 =821y =.421s =.4209 ~.419,

0093’ .101’ 01070 .119' 0077’ 00040 ‘0103' '0239’ ‘0375’
’-4999 '0580' -.6299 ‘0613' ‘05419 '0‘33’ '03229 'o304' ‘03039
-0303’ '0302' °o3°29 '.302' '0301! -02990 -~e296¢ ‘029‘.

02¢9. ‘2610 0272' 0278’ .22?’ 0157! 00619 ‘0049' ‘01829
=e3519 =679y 2,503y =,462, =63309 =al199y =0iS5is =.147y ~,146,
-.147’ -.168’ -.1630 °.149| ‘0150! '0152' '0149' '0146’

04240 4369 L4849y L4564 <397y 43109 <223 L1200, =-,002,
'0132’ ‘02629 ‘03100 °02850 -.139, «000, « 045, « 045, o°§39

+038s L0349y ,029¢ o024y <020y o007y =e00Ss =-.,018/

DATAC(CLSIB(19J)sU=1926)01=5,7)/

e5659 5859 L6069 o60Ts (5529 <4R4s +407e o307, ,L196,

-0049 ‘0086’ -.126’ -00960 « 060 0193’ 0235' 0229’ .223'

02179 02119 02069 0200, 0195’ 0162’ 01300 .0970

0674’ 0708' 07560 07669 06610 0572! 0‘80’ 0387’ .276.

e101s 00710 « 023, « 062, e266y 395, e43S, e 424, o“l‘.

04064 0394 ¢ 384, e374, 0364, «309, «25T» e209,

e T79, 082" 08920 08959 o767 05720 0573’ 04559 03219

02009 010“’ 00670 01020 03060 0“430 0‘82’ 06739 .4610

o4509 4399  ,428e 41T, L4069 4349y 42929 242/

DATA((CLS21(1eJ)eJ=1926)91I=194)/

S EPLWWWN NN - -

N~ ~N~Nwoeocoor0nuw

’.ln29 '.0859 -.069’ '00630 ‘00709 ‘01819 '0322’ '.“630 ‘0603’
~eTG4y =,78Y¢ -,758, "Gy =edTly =e393y =o3619y =369, =,377,
~.3849 =,392y ~.400s - ~e4099 =,4299 =e438B9 =,436,

00450 .070’ .681’ . [ 0065’ -.045’ -.199’ -.3529 -.505'

'06059 '.6640 OQSSZQ -.442o '.302' ‘02290 -.221’ ‘02290 °02379
*e24S59 =425l =257y =o2639 ~e269, =a29Rs =43069 =.31Y%,

01699 01380 0207' 02211 e 207, .1289 -« 025 '01779 '03300
“e86Ty =,4939 =,4549 =4297¢ =e155y =ellle =el115s =,121s =,127,
°0133' '01409 ’.146’ '01520 ‘0158’ ’018“' '02029 ’02110

¢329s  o350s 3709 4381y <3529 4268Bs 1669 =4055y =,216,
-e349,y '.3949 -0362’ '02030 ‘00520 -.008' -0013’ '.0189 -00249
~e029) =e03%e =4,080)» =o045y =051y =084 ~,1029 =,119/

DATA(ICLS21(1eU)eU=1926)91=5+7)/

S S WWWNN N - =

.4869 .‘990 05199 ‘533’ 0492' .6030 0259’ .115' -00?9’
‘0141’ ‘0189’ ’0143’ '.0030 145, .1870 -1-X) 0178! 0170'
0162' .15“0 -146’ .137. 0129! .092' 33. .037’

«5TBy .60Yy ,6409 653y D8Ry 4664y ¢.329 4199y L067,
’.0“4’ -0090' -.058' 01119 0268, .2930 0292’ 0284’ 0276’
02680 0260' 0253’ c2459 e237y «184, e172» 2149,
6869  JT3Te o78ls 778y <0699 531ls 63920 .2549 115,
0015' -.0279 .0149 0175. .3139 .352' 0348' -33g5 0328’
«319, .311’ e 304, 0297' «290 0252 e2300 «207/
DATA((ALPS04(JeN) oN=1+9) eJ=1913)/
=TelTs =5,389 =3,599 =14809y =e06s 1.8ls 45Ty Tol12¢ 9.67,
=648S9 =5,209 =3,549 =1.8Ry =e25¢ 1454y 3,91 6,38y 9,01,
659y «5,0€9 =3,529 =199 =¢42s 1,329 IeaTey 5,81y 8,50,
‘6'409 '4096' ‘3052’ -2007, ‘050' 1019' 3020' 5.51' 8011;
“60219 -“.86' '3052’ '2#179 '0629 1.069 2.96’ 5.190 7.6“,
=6a.119 =4.8ly =3,51y =2.21y =467, e999 2483y 4,99¢ 7,34,
~64029 =4.T76e¢ =3,514 =2.269 =o73y «Tly 2e68Bs 4,78y 7,15,
=5.93,» 6,729 =3.519y =2.300 ‘o799 «83y 2¢550 4,56, 6.95.
5,849 ~46,68y =3,52y =237y =89, eTédy 24429 4,33y 6,76,
5,77y =6,669 =3,544 =2,43y <=.99, e659 2427y 4,06, 6,890,

N~~~y Wm
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& =5.75s -4067' =3.,58 -2.500 «1:09,
& ’5.77' ‘4.709 ~3.,649 =2+57 =1,209
§ ~5,859 «4,70s =3,68y =2.609 =1.18y
DATA( (ALPS04(JsN) sN=1459) 9U=14+26)/

£ =6.16 -‘.910 -3.61’ -2:43 «e69,
& -6.“2’ '“.89’ -3.36' '1079, 00"
§ =5,909 =4,30s =2,699 =1,03 072y
& -A.88’ -30450 -2003’ -04¢0 1027'
& ~6,469 =3,209 «1.929s =425¢ 155,
& ~6,709 =3.,4% =2,18y =451y 1.28y
£ =6,949 =3,709 =2,46y =.91, «8S,
£ 5,159 =3.92s =2.,699 =1.24,y «68,y
8 '50300 -“.03' ’2.179 ’10320 040!
8 -5011’ -3.86’ -2060, '10100 065’
& ‘6095' -3.31' -1057! 0639 3.06’
& °5.20’ -2.769 -.16' 2.97. 6018’
& '5.320 -2.62' 0619 40330 1090'
DATA( (ALPSO06(JsN) eN=149) 9 d=1913)/
& =787y =5,949 =4,02¢ =2.10¢ =el3
§ =7.,58s =5,769¢ =3,95¢ =2.139y =.40»
& =7.20 ’5.52’ ~3.85, -2.18, ~¢58)
8 -6099’ -5.399 -30799 '2.19’ -0679
§ =6e679 =5,209 =3,739y =2.269 =o77s
§ =6,529 =Sells =3,T0s =2.28, =83y
& =6.38y =5,029 =3,669 =2,30y =.89
& -6.15’ -4.879 ‘3.59' ’2.319 “.9“,
§ =5.869 =4.,6Ts =3,48y «2.299y <=e97,
& -5.54' -4-669 ‘3033' -2.239 -.99l
& -5.22' -‘017' ‘3.129 '2.069 -084'
& -5.029 -3.910 -2.81' ’10669 -0409
& -40740 -3.57’ ’2.409 ‘10179 .149
DATA( (ALPS06(JeN) sN=199) 9 J=14926)/
.9 -60379 -3Q1b’ -] 095. ‘067' 082'
E =3,969 =2,721 =1l,469 =416y 1448y
& =3.569 =2,269 =.95, e4by 2408y
& '3043’ -?.109 '0810 060, 2¢230
8§ =3.73y =2,37¢ =1,06, «2T7s 1,89,
8 =4.129 =2.7%s =1,429 =o159 leba,
& -4.51' -3.13’ ‘1.760 -.QQ, 1000,
& ~4,58y =3.229 =1,869 <~=¢56. 0929
& =6,629 =3,179 =1,749 =443s 1lel3y
8 '4.62, '3-1“! ‘10670 '0289 10429
8 =4oT4y =2.979 =1,059 1e35¢ 4elly
§ 64,830 =2.829 =413y 3.28s 6435,
S =4,84y =2,79 e23s 3.89y 7,51,
DATA({ (ALPSO9(JeN) 9N=199) o d=1913)/
& '7.89' '0.039 ‘40179 ‘20310 ‘035'
& «T7.5090 =5.829 =64139 =2:459 =eD6:
& '70289 '5¢709 °40120 “20549 =968
& ’7.179 '5.6“’ —40110 2659, =-e81l
B =T.07s =559+ =441 s =2.63y =493y
L ~6.9B9 =5,559 =4,12y =2.699 =1.01y
L 26,979 =5.5T9 4,17y =277y =1012s
& ’6.66’ "5;37’ "4.07' -2.78' -10200
R “6.20, '50019 ‘3.839 -20649 '1.130

.56’
.5‘!
0710

1036’
1098’
2,559
3003!
3.270
2.99.
2.589
2.229
2.12’
r Y. Y4
5080’
9.43’
11034’

1.76’
1.39,
1.13’
e99
«85,
076’
066!
«S5Ts
&8s
Y
0709
10360
1089'

2,76y
3.52’
4,06y
“032'
3;900
3,34,
2.800
2.66'
2.97'
3.42'
6,RAy
9.17,
10099'

1.94’
1.55
lo?q’
1.14
«959
087!
078'
o7¢’
.86'

2e19
20329
2.75’

3434
3.89'
4,54
5013’
540,
“098’
“.3‘!
3.84
377
“olS’
B8¢H00
12,68
14479

4.68'
309‘0
3,37
3469
277
2.629
2.479
2033'
2.2‘0
2.57’
30109
3.84,
4,82y

5.7‘.
6,48,
70119
7.22'
60680
6.02
Se2Ty
4.96’
5.45’
64100
9.619
11099'
14.‘79

4.840
3,93
3.459
30239
2.969
2083’
2.82y
3,01
“0219

‘-00’
4451,
5.37'

6.089
672,
7.38’
70979
8.25’
7.69!
7.029
6.459
6.219
6476y
11,400
15.93,
180249

7.29’
6.“8'
5.889
5.53,
5.13'
40880
“‘6‘9
“o“‘!
4,81,
5.85,
6677
7.59'
8.32'

8,96,
9.52'
90999
90919
90229
80519
Te86y
TeTbo
8020’
8088’
12433
140809
17.95,

7098!
Tel3y
6020'
5769
50321
5.33,
5.60,
5e90
Be36e

7-2‘!
7.82
8.47/

9,13,
9.80'
10,48,
10.98,
11.24,
10,51,
9,67,
9.15,
9.03,
9,55,
16,20,
19.19’
21,697

10.03,
9013'
8,67,
796,
Te64,
7.68,
7.86,
B.65,
9.11,
9.88,

10,55,

11.16,

11.71/

12.106,
12055'
120860
120590
11.75,
10.99,
100250
10,35,
10.89,
11,65,
15.05.
110620
21.43/

110049
10,47,
9.‘8.
8.60’
8.78'
9,38,
1L.61,
l..88,
12091’

73
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& -5.82' -“369’ -3|56’ -2.‘3. -.8“.
§ =5,609 =6,399 =3,18y =1,969 =e04,
& -5.26’ -3.98’ -2.70. ‘.98’ 1.599
& =4,95¢ =3,48s =2,00, 3690 2484,
DATA((ALPS09(JIN) gN=199) e J=14926)/
& =4,52s =2.609 =,56¢ 1,56, 3.82,
& =3.,71 '1065' e 2G4y 2.07' 46,40
§ =3,48y =1.67s e17e 1,969 4,30,
& =4.07 -20299 -.32' 10459 3060.
S '4095' ‘3.0&’ ‘1.10’ .&3. 2.730
& '50840 '3.70’ ‘10589 0400 20259
(8 ‘5.96! -3.73’ -1057' o33y 2.329
8 -50999 '3.669 ‘l.bﬁ’ 052’ 2.50’
8 '5099' '3.58' ‘10320 .7 ™ 20709
§ =5,999 =3,50s =1,210 P & 2¢9)
& -5.64' -3004' -.62' 1070' G044,
§ -50379 -2.76' -s 04, 279, 6000'
& =5.510 =2,61 «569 4,18y 7,83,
DATA((ALPS12(JeN) sN=199)9J=}913)/
& =8,57y =6,3bs ~4,15¢ =1,.94, 043y
§ =8,169 «6,1%s "0120 “2¢10 o188y
§ =T7,91y =6,029 =4,12¢y =223 01y
& ‘7.820 ‘5.98’ -4.15’ -2031' -+08,
§ =T7,73s =5,909 =4,18y =2,40, =e21,
& -7.73’ -5.960 -4.19’ -2.429 ‘.29’
& -70759 -5.94’ '40139 “2.3?’ ‘033|
& -7.45' '5.6,’ -3.889 -2-109 ‘017’
& ‘60999 -5019’ -3.399 '1.58’ e53,
8 =5,351 =4,289 «2,62y =70, 2.38,
1 8 '50029 -3.419 ‘1072’ 0719 4,18,
1 -b.129 -20340 .129 2.52. 5024!
& -2.809 -.51’ 1.520 3.83' b.lb.
DATA( (ALPS12(JeN) ¢yN=149)eJ=14426)/
& -10979 -.08' 1095! 4.209 700“9
19 ‘2.‘6’ “049’ 1.530 30750 6019’
& ‘3.95' -1.60’ .509 2.76' 5.06’
§ «6,069 =3,149 «=,329 1.68, 4,10
& =741l =3,84, ‘0720 le47, 3.73,
& ‘70149 -3083' -,064, 156, 3'82’
& -7.159 ‘3.82' ‘.“8' l.bb’ 3'969
& -7013’ '3-800 ”037’ 1075' 4.12'
& -70169 ‘3.78’ -.310 1.860 40?8’
& ‘7008' '30759 '022’ 1.94, 4,44,
& =6,92¢ =3,58¢ e15 2¢64, 5.44
L =6,660 =3.35 .35' 3.38, 0.HBy
& =6,39y ~-3,106, «509 4,13, T.78,
DATA(LALPS1IS(JeN) oN=199) s J=1913)/
8£=10,T49 =7,599 «0,44, ~},43, 098,
£~10,39y =T7,49¢ «4,59, =1,70, oR4y
&“10.22’ -7.4“’ -4.679 -I.RF!. .759
&-10001’ '7.359 -“.68' ‘2.010 070’
§ =9,929 =7,31y =«4,69, «~2,08, e63y
&'10.07’ -70339 '4.599 -1084’ 0720
& '9021, -6.619 -Q.Ol. 1042 0979
[ 8 '7.999 ’5'58' ‘3.170 ‘0709 1084'
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10750
3.32
“.52.
5,564,

6,54,
7.200
6,98,
5.95,
5.03’
‘.60'
4,70,
“096’
502‘0
5.53’
T.69,
90810
11.54’

2.82’
2.350
2000'
1.R6,
1.739
1070!
1,77
271,
4,49,
5.70,
,.2‘!
9007'
10,87,

10096’
l10.08,
8.11’
6448,
6.02’
6.31’
6,61,
689,
7.179
7.45'
9,05,
10.259
11,51

30509
3.15'
2,97,
2.83,
2.789
3.080
3oqi0
S5¢629

5.689
6071’
T.87
8090'

9.82'
10.84o
100219

9006!

7.800

70‘1’

7.62!

7.980

8.36!

8,77
11017'
13062'
15.24,

5093.
5,05,
4051'
4,229
4.06'
44269
‘098'
6039'
8002’
9075’
110599
13,61,
15.58'

14.68.
130969
11.719
10,15
10,14,
100399
100550
10.93’
11421
11049’
12.90’
13.82’
15025’

7031'
0,46
5080’
5,49
5.67'
6062’
80229
9.57’

9.58!
10063'
11.570
120380

13010'
l“o470
1304"
12.19,
10.9‘,
10067’
100779
11021’
11.61,
12.10
1“.6"
17.643,
180940

9,60,
8.42’
7.35,
6.80.
6.8%
707‘0
8.85’
10.31,
12.100
13,96,
15,93,
180160
Zoeaa’

1“.80'
17,84,
15,32
130829
16027'
14.47'
14,69,
140979
15.25’
15.54’
16.750
17.39,
18099’

11,27,
10.809
9.53’
8.65’
9.309
10n87’
130701
13046'

13.79,
15.28,
15.86/

16,38,
18,11,
16.66.
15,31,
14,09,
13.92'
13.92,
14,44,
14,86,
15,43,
18,12,
2l.24,
22657

13.27,
11,93,
10,52,
10,00,
11.15,
12.13,
12.89,
14,24,
l16.18,
18,17,
20.28,
22.70'
24.99/

22,73,
21.730
18,92,
170490
18,39,
18,55,
18,73,
19.01,
18,29,
lgoseo
20,60,
20.96'
22.73/

15,23,
15,15,
13.30,
11.87,
13,00,
15,13,
19,18,
17,34,



rPrre>

rereoerrererreeee rrerrrrrrrroroe e

rrrrrrrrrrrrer

rrrrr

-6059! ‘6.27’ -1.950 0210 3.52.
'5.409 '2.35’ -.400 2012| 6.06,
-2.92y ‘.81’ 1043! 3.94, 8095’
=1e510 1,179 3,169 6462y 11829
=1.02¢ 10‘7’ 3,37, Ta04y 12484,
DATA((ALPSIS(JeN) oN=199) s J=314926)/
1473 093’ 2.86, 5.69y 11+26,
‘2.9" ‘007’ 1.70' 3'699 30159
64,22 -1.34' .779 2.66’ 5.“6’
=5435y =1,86 e53y 2.43y 4,88,
-50889 -1.97’ .520 2.47. 5003!
‘5092’ -2000' .51’ 2152’ 50189
-5.96! ’2.00’ .51' 2.58' 5.359
=5,949 =2,02 0499 2464y S.5)
=54949 =2,02s 049y 2.709 De67,y
=5.969 -2.049 e48, 2676, 50830
’50989 ‘2.10’ .56’ 3.189 6.96’
-6012' -2.009 063’ 3.70’ 7'82’
-6.39' -loga’ .670 4.24' 8.66,
CATA((ALPS]18(JeN) eN=199) 9 J=1913)/
=8.559 «5,929 =3,29y =.65, 1.73,
«B,46s =5,88¢ =3,30, =76y 159,
-8007’ “5.68' -3.28’ -.87’ 1.“5’
'70499 -5.389 -3.26' '098| 1037’
6,75y =4,T769 «2,7Ts =e30s 24,04,
’59909 '3.979 -2.04’ 0569 3.03'
’4.91' -2.950 -.74' 1072, 3.92'
=3,73¢s =1.5Y «9Be 2.86, 6,38,
‘2.31! -.19’ 2.029 4010' 11051’
o669 1.38, 3,94, Be00y 18,26,
0700 2.709 5.100 13082’ 250949
1.07’ 3.201 5.699 14.05. 23.149
0700 2.89’ 5.210 12090, 22090’
DATA( (ALPS18(JeN) 9N=199)9J=14426)/
~e669 1,369 3,400 5,36y 12.70y
’l.72’ -001’ 2.009 4!070 6e21
=2e9T7e¢ =,57s 1,549 3.63, S,¢°
’3060’ -.680 1.53' 3068. 5.75’
'3.639 '069’ 1054’ 3074' D,R5,
-3c63’ -.68’ 1.59’ 3.81’ 5.96’
°3o63, '0689 19639 308RO 6,27
‘3n639 '.689 1.67’ 30930 60730
-3,63 ”067’ 1.72’ 4,00, ’o?l’
‘3.65, -066’ 1.769 6006’ 7.719
=3,669 =699 1.91 4,52 10,55,
«3,68. <=,690 2,07s 5,10, 14,17
‘3.70' -.739 2.319 5.84' 17058'
DATA((ALPS21(JUsN) oN=1,9)9J=1913)/
-7-97! -5.31' -2.6“' 039’ 20909
’8006' ‘5048’ -2.900 015' 2067!
-8041' -5075' '3.08. '0110 Ce40y
=8,62y =5,88y «3,149y =430, 2425
-8,89, -5093’ ‘2.960 ~e10, 20690
«Te229 =4.289 «1,48s 1,03, 3,96,
'50270 -2.030 «38, 3.239 8,27
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7.65'
10.27’
l‘o?l'
17001’
1806§’

16,97,
1“.21’
11'06’
10.030
10.009
10.160
10,36y
10.51'
10.72’
10092’
11.18’
12,89,
13.729

264,
4424,
3.92’
3.91’
4,98,
6.56
8.58,
12.269
o0y
28.51'
38,06,
32.23,
32.90’

22.70’
14.5“’
13.02!
13,18,
13.91,
14,52,
15016'
15,82,
160510
17.24,
20,55,
25.60’
29,70,

6e.41,
Y.864,
5034'
5.12'
6030'
100060
14.93’

11019’
1‘.“8’
190¢7’
22021'
24.¢30

224699
20.27»
16,94,
15.72y
15026'
15035'
15,569
15.64,
15.85,
16005’
16.609
170959
130780

8.40’
7.599
6.67
6053’
6062’
1056,
12088’
18015’
29029’
38.77'
5018
41.320
42090‘

32.70’
2215“'
21.539
210350
22.43'
23.22’
2“004!
2“0919
250810
26.76’
306559
37 .03'
41.82

10e110
80989
Be270»
8.35!
11423
16-030
210600

14073’
18,69,
2‘.76’
27.40’
30023’

28.400
26.33’
22.82.
21.35’
20,53,
20‘55'
20,75,
20,77
20497
21.18,
21 .“2’
23.01’
23.859

12,21y
110030

9.579

9.63’
12.40’
14,56,
17.189
2‘.03’
38.18'
49.03’
62.30’
500410
520909

42.70’
31.21
300069
29.51,
30.9‘0,
31.91,
32.93’
3#.009
350129
36,29,
40055’
68.“6'
53.949

13.81'
120119
11.110
11.55.
16.170
22400,
28.27’

18027’
22.91,
30,00,
32.60,
36,03/

34,11,
32,39,
28,71,
26,99,
25.79,
25,74,
25,95,
25,90,
26,10,
260310
26.2“0
28,08,
28,91/

16,02,
140‘80
12,46,
12,73,
16.17’
18,56,
21048'
29,91,
47,07,
59,28,
74.42,
59,50,
62.90/

52.70'
39,54,
38,55,
37,67,
39,45,
40061.
41,82,
43,09,
44,42,
45,81,
50455,
59,89,
66,06/

17,52,
15.23,
13.94,
14075’
2l.ll1,
27097'
364,93,
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“2486y «,203 2,65y 6,04y 13.31e 20,589 274859 35,13y 42,40,
-eB0y 2,17 44609 11,569 19.88, 28,219 36454y 44,88y 53,21,
096' 3.43' 7.49' 1‘.27' 21005' 27.83' 3“.61’ 41.39’ ‘8.17'
1488¢ 3,892 £,86, 15,2y 21.569 27,909 34.25+ 40,600 46,95,
1.17’ 3.489 7.610 13017’ 18.72, 2‘.289 29.83' 35.39’ 40.9¢9
'10429 2.03' 4.05' 8.78' 15003’ 21.289 27.53’ 330780 “0003/
DATA( (ALPS2]1 (JsN) ¢N=199)0J=144926)/
'3.169 ‘.61’ 2.53, 5.079 10068’ 16.839 22.98’ 2901“0 35.29'
=4,0099 =1,51l0 2,08y 4423y 9.78y 17,19, 24,599 32,00, 39,41,
4,56y =1,609 2,13, 4,269 9486y 17,000 24¢14s 31,29, 38,43,
-‘.4“’ -1|469 2.18' 4.429 10030' 17'70' 25011’ 32.52’ 39.93.
‘4033! ‘10330 2.259 ¢0579 100770 18.‘6’ 26015’ 33.85! ‘105“0
=44239 =1.209 2,309 44725 11418¢ 19,02, 206,869 34,71y 42.55,
=4,11y =1,08y 2,36y 4,874 11,49, 19,33, 27,18y 35,02y 42,86,
-4000’ ‘a970 2@63’ 5.010 110759 190610 27045’ 35.299 ‘30140
-3.93’ -.86’ 2.49! 50179 11.96' 19.659 270359 35.04. “2.73’
=3e8T9 =oT6r 2,579 Se3ly 12¢159 19,70y 272590 34.79y 42,34,
*3¢569 =,2Bs 2,95, 6,219 13,100 20,00y 26.7"Ns 33,79y 40.69,
'3.42’ .04’ 302" 6097O 13086' 20.76’ 270669 3“.55’ ‘10450
=3,40, 0249 3,53y TeT64 144664 21,55y 284459 35,34y 42,24/
DATA((CDS504(19J)9J=1926)s1=1+5)/
e01649 L0173y 01779 40179 (0181s 0182y 0183y 0184, ,0186,
0187y -01900 ,02059 02314 .0282s «034Ss ,0601y 40445, ,0477,
e0501s .521s ,0531s 0541, 405424 ,05164 ,0401s ,0280,
«0093y .0090» ,0088, .0088y ,00879 0087, ,0087¢ 0087y .0086,
20088y L0093y .0118By ,0165s 0230y ,0293s L0341 0379y 0407,
00435' 00651' 004669 00474' 00482’ 004?2’ 00418! 00346’
00050’ 00050’ 000509 000500 000509 OOOSOs 00050’ 000509 00050.
000510 00060’ .0081’ 00125' 00182! 002510 .0313, 003659 00405.
004449 ,04639 0481y 0499y 05129 0583y (0639 ,NT704,
«00509 ,0050s ,0050s 0050, 00509 +0050¢ .4050s 0050+ ,0050,
«00569 00669 0087, ,0145y ,0215, ,02973 769y 40440y 0511,
«0571y 0631y ,0679y ,0720, ,0761y 07! 198¢ .1240,
+0123s ,0088Bs ,0072y .0069, 0069, L0069, ,0070s 0070 40074,
«0089s 0122+ L0190y .0267, 0378y 0492, ,0607s .0724, 0838,
00948y 41057+ L1157y ¢1239, 1322y +1544, ,1629y ,1672/
DATA{ (CDS506(19J)sJ=1e26)91=1+5)/
00158, ,0157y L0156, 0156y <0155, 0155y 01559 01559 0155,
20158y L0168y L0201y 40252, 0315y ,03B1, ,04459 .N509, 0568,
e0610y 06390 L0666y L0685y 40704e 0645y (0525 ,0385,
«0083s ,0083s ,0083y 0083, ,0083s ,0083y ,0083s L0083, .0084,
+D094, e 0114, «0147, «0N191, 0243, 40305, 003719 00“350 c°¢7"
005149 405479 L0574y <0601y +0629¢ 0568, ,0590¢ 0453,
¢00559 ,00559 ,00559 400559 +0055s 00559 00569 400569 L0056,
20067y o0097s ,0126, 0188, ,025)« ,0320, ,0391¢ ,0456y ,0512,
+0558s .0592y ,0623y 0544, 0666, 0742, 0779 0779,
e00CSe 400559 L0055¢ 0055, ,0055: 400569 ,00569 ,0056, L0059,
«007T7s 40110¢ L0157y 40212y 02979 0409y 05059 N5T79, 0643,
207079 407659 ,0818y 40871, 409244 11064 ,1213y 1308,
«01289 01069 ,0094y 0094, ,0094, ,0094, 00959 N09Ry ,0149,
002369 403239 ,0411y 0498, (0585, 0751y 0937y 1085, ,1202,
e1311¢ 21411s 15129 41605, 16944 2017 21969 2241/
DATA((CDS09(1eJ)9J=1426)91=195)/
1 0141y 0141y ,0141, L0141, ,0l4)y L0141y 0141y D141,y L0144,
1 0169y ,02160 02029 40309, L0381y 0454, ,0536y ,0629, 0715,
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00788’
«0083s
20127,
.0700.
«0058.
.0121'
007499
«0059
001270
e 0949y
001350
« 0216
013639

NN NS & WWWwh NN -

« 0853
00082’
.016“’
00747’
« 0059
00165’
« 08060
« 0059
001699
010039
.0108’
.0285’
«14648y

008969
000819
«0210,
007769
+ 0059,
«0217»
008§70
00059!
00227'
010500
.00909
-0374'
015139

009219
«0081,
00263!
0792,
0059,
« 0276,
008739
« 0059,
00297'
«1098,
00086'
« 0671,
015790

DATA((CDS12(IsJ) »J=1926)91=])

e 0137,
003719
11216!
00103'
00266'
01073’
« 007Gy
« 0241y
01156’
00074
« 0218
¢e1339,
+0128
00447
ol77g|

TS & WwWWwNMNN = e

001469
00455‘
0124“.
00103'
003549
«11500
« 0074
00317
«1233
00075’
50297’
01433'
« 012060
00609’
+ 18959

001510
.05‘0,
«1273y
00103!
00“4“!
01223,
+0075y
00406!
01309'
000759
0040‘9
.1527’
-0124’
+ 0786,
02005'

00153’
« 0670,
01301'
001039
005310
01264,
00075'
005099
01363'
« 0075,
« 0522,
010050
00124,
e 0945,
«2115,

DATAC(CDS1S (1eJ)ed=1926)91=]

00138'
«054 3
013820
001039
00‘359
e1431y
|0093’
-04310
01520'
« 0094
0417,
16519
.013“’
.0793’
023069

UM & & WWWNMNN - e

« 02060
e 0642
01437.
00114'
+0580
01486’
00094'
« 0575
« 1574y
.0100’
¢« 0570
01739'
.0142’
01003'
02618

002400
«0751
ol“gl'
001199
e 0725,
1541,
000959
007189
+ 1627,
e0104,
«0739,
« 1827
0144,
01199’
025109

« 0257,
.0860.
01523'
«0126,
00841'
«1587,
« 0096,
00861’
« 1669,
001050
00886'
«1897,
00149!
.1391,
02583'

o094 0,
cooali
« 0332,
« 0802,
000599
«0347,
« 0887,
cOOSQQ
00388’
01136’
00085’
006199
.1049’
*S)/
«0155,
« 0804
01297’
001039
« 0619,
012939
« 0075,
« 0627,
01395'
000760
006700
01652,
00126'
«1102s
«2225»
25)/
e 0274,
« 0959,
«1550,
00132’
e0953,
015829
«0098,
01003’
.1691’
001089
010250
01937'
00163!
01582’
« 2657,

DATA((CNS18(Led)eJ=1926)91=195)/

001500
«0750
015911
00158’
« 0782
01718,
«0137y
+0831,
¢ 1840

W W WM NN

« 0223
00911'
«c1633»
001559
00975’
e 1749,
20138,
01017’
«1885,

00243!
.1066'
016769
«0153
e1141ly
17720
00139'
«117ay
«1930

0252,
011849
0 1685,
00152,
01291!
«1758,
.01“0'
1306,
01975,

002610
01274'
o 1683,
.0151'
913849
«1806,
00146,
.1437’
02020’
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«0940¢
00081!
00404’
007910
00059,
00425,
00897!
« 0059,
00498’
013269
«0085,
00766'
02024’

001630
009519
011500
«0103,
«0T11e
.1231!
«0078,
00738’
01378,
00079'
« 0823,
01708!
001429
21256,
026999

e 0283,
«1049,
nlSUZ’
001399
01065'
1514,
00106,
011170
.1703!
.0119|
01166'
.2040’
00174’
«1758,
02763’

.0272'
01363'
01669’
+ 0161,
1677,
017870
00177,
e 1550,
#2019,

.0767’
000840
+ 0478y
00706’
«0061
QOSI:O
+0890
.0062’
00618’
.1480’
«0090,
00952'
22189

«019])»
.1053’
00970’
001110
908049
010“60
« 0090,
+« 0851,
~1264’
0089,
« 0984,
01676'
00173
01411‘
.29510

40297,
«1138
01332l
20166,
«1173,
.1369’
« 0134,
+1223
-1503’
«0140,
013019
«20799
.02‘30
.1933.
02728’

00292!
01453’
01574’
« 0227
01544.
01712'
+0237,
«1629,
019220

005‘10
«0088,
.0557'
Q°566'
« 0066,
20600,
008830
« 0068,
.0759O
e1616,
00116.
1125,
02313/

00223’
02132y
00805'
« 0145,
00896’
.0872'
« 0127,
« 0964,
‘1131'
00109’
01115’
« 1634,
« 0238,
«1533,
«3213/

«0348,
01225’
e1164,
00238’
41262,
01220,
002090
01329'
01515’
«0181,
01427!
020610
«0399,
20829
22676/

«0389,
.15050
014700
003890
01607’
01591,
« 04006,
«1709,
018260

«0100,
0636,

0008“0
«0683,

«0090,
« 0884,

e0162,
1257,
« 0286,
01178'

20187,
+ 0985,

00172,
01077,

e0147,
.1231’

00315.
01655’
e 0444,
01312,

«033]1,
013500

0287,
014359

0276,
01552,

« 0587,
2194,
« 0549,
1548,

¢ 0586,
1670,

00624,
«1788,

77



001379
003510
.2108’
«0197,
012010
e 2843,

e & e

001370
«10369
021519
« 0239
01435’
e29]1 3

«0144G,
01221'
«2188,
002610
017210
«2918,
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«0167,
01390O
02225,
00273’
1931,
029230

00157’
e1943,
122629
« 0298,
12109!
029279

DATA((CD521(19J) 9J=1926)91=195)/

001950
00925’
+ 2185
+0213
o09729
022369
« 0155,
« 0969,
« 23669
«0176,
01047’
o 2647,
002410
01459'
03239'

U UON & e WWWNIN =

DATA(XMI(J)'J=1.?6)/03’05006'065'070¢725'o750.775’

00227’
01095
02?689
00230'
1136y
02305'
00182’
1133y
024419
« 0201
«1261s
.2733'
-0269’
017:0’
«3350,

00243’
01265'
023019
0239,
01312.
«2375,
« 0195,
01327'
«25169
002l49
014740
02818’
0283,
.19890
e 3402y

«0251,
e1435,
02324'
«N243,
01496'
024430
002019
01537’
«2591,
0221
016870
028959
« 0290,
.2247'
e 3471,

00264,
015869
02341'
002659
.1b73'
02462,
«0216,
017209
« 2666,
0250,
018870
02912'
00338'
026472,
.34679

00181’
01595’
02367,
« 0363,
22287,
02956'

00303’
017389
02388!
« 0351,
018190
02533,
00273'
« 1865,
2715,
003659
02074,
029939
«0517,
0263“’
.3““3’

.0292'
018120
«2356
00572’
.2‘37’
02984'

e 0420,
01889’
.2388’
«049%9)
01965’
.25‘5'
.0651'
« 2009
027420
00520'
+ 22600
2998,
00738,
02797’
¢ 3620

¢ 0450,
o1910,
02345,
007820
«2572
«3012/

0059.)
«2018,
«2388,
« 0649,
02097,
.2557'
«0633,
02154,
e 2769,
« 0690,
22447,
02998!
« 0950,
«2960,
e 33956/

§ ¢B893eRB259e859e875¢9694009259¢999e9759):0314025¢1,0591,075,
&lol910125'10159103010450106/
DATA(CLI(J)Odzltg)/'oao'QZOOQOO02904'o60.8'1009102/

DATA(ALPI(J) 9J=]19T7)/=4,09=240900002:004¢0964098,0/

DATA(CLITI(J) 9J=145)/0e09e29e%9009.3/
IORDER (1) =IORDER(2) =1

«EQs 2) GO TO 1000

IPT (1) = =}
IF (IKEY
IF (TR LT,

IF (TR .GE, «04
IF (TR .GE, «06
IF (TR «GE, +99
IF (TR +GE, 12
IF (TR .GE, .15
IF (TR «GE., «18
IF (TR +GE, .21

9 CALL IBI

CL=CLFTO4
GO TO 400
1 CALL IBI (T7oALPTs26eXMI479C1L 5049 1ORDERsIPT9AAsXMeCLFTOGsIERR)
IPT (1)==1
(ToALPI 9269 XMLy T9CLS069IORDERSIPTAAWXMeCLFTO069IERR)

CALL IBI

CL=CLFT04 »

GO TO 400

2 CALL 1IBI

CALL IBI

CL=CLFT06

«AND.
s AND,
«AND,
«AND,
+AND,
« AND,

+04) GO TO 9

TR «LT.
TR «L7Te
TR .LT.
TR +LTe.
TR +L7T,
TR oL Te

) GO TO 7
(ToALPY 9259 XMI s 79CLS5049 T0ORDERs IPToAA 2 XMeCLFT044 IERR)

«06)
«09)
e12)
e15)
«18)
o21)

G0 TO

GO T0
GO TO
GO TO
GO TO
GO TO

e es W -~

(CLFT06=CLFT04)®#((TR=,04)/(,06=,04))

20651,
«2009,

« 0991,
o 2707,
«0757,
«2101,

+ 0808,
02166,

« 0805,
2291,

« 0864,
e 2561,

.1188,
13123’

(ToALPYs269XMI 3T 9CLS069 IORDER»IPToARyXMeCLFTO6y IERR)
IPT (1) ==~]
(ToALP 19209 XMI g ToCLS099sIORNDERY IPTo»AAeXMeCLFT09yIERR!

GO YO 400

3 CALL 1BI
CALL 181
78

(CLFT09 = CLFT06)®((TR=,06)/(.09~406))

(ToALPL 9269 XMIoT4CLS0Y9 IORDERIPT9sAA9XMeCLFTO09, IERR)
IPT (1)==-]
(ToALPI 9269 XMIsT9CLS129 IORDERIIPToAAXMeCLFT12y "SRR)
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CL=CLFTO09+ (CLFT12=CLFTO09)#((TR=409)/(.12=,09))
GO TO 400

4 CALL IBI (TsALPl9269XMIo79sCLS12+I0RDERyIPToAAsXMsCLFT129]1ERR)
IPT (1) ==]
CALL IR] (7+ALP19269XMIs74CL5159IORDER»IPTsAAs XMy CLFT1SHI1ERR)
CL=CLFT12 + (CLFT1S=CLFT12)#((TR=,12)/(,15=,12))
GO T0 400

S CALL IBI (ToALPI+269XMIsT74CLS199 IORDERSIPToAAsXMeCLFT1Sy IERR)
IPT (1)==1
CALL IBI (7¢ALPI9269XMI o7 oCLS1B8sIORDERYIPTsAASXMeCLFT18,IERR)
CL=CLFT15+(CLFT)18=CLFTIS)®({(TR=015)/(e18=,15))
GO TO 400

6 CALL IBI (T7TsALPI+269¢XMIoT9CLS1BeI0ORDERIPTeAAsXMeCLFTIRyJERR)
IPT (1)=-=]
CALL IRI (7,ALPI 9269 XMl o7+4CLS219IJORDERsIPTeAA9XM9CLFT2]141ERR)
CL=CLFT18+(CLFT2])=-CLFT18)#{(TR=¢18)/(s21=,18))
66 TO 400

7 CALL IBI (74ALPI9269XMIe79CL5219JORDERSIPToAAsXMeCLFT2]1yIERR)
CL=CLFT21
GO TO 400

1000 CONTINUE
IPT (1l)==}
IF (TR LT, «04&4) GO YO 90
IF (TR «GE, ¢04 LAND, TR +LTe «06) GO TO 10
IF (TR +GE, 206 ¢ANDe TR oLTe «09) GO TO 20
IF (TR «6GE, U9 LAND, TR +LTe ¢l1l2) GO TO 30
IF (TR «GFE, 012 ¢ANDe TR oLTe ol5H) GO TO 40
IF (TR «GEq #15 oANDe TR 4LTe ¢18) GO TO 50
IF (TR +GE, ¢18 AND, TR LT o21) GO TO 60
IF (TR .GE, «21) GO TO 70
90 CALL IBI (26sXMIe9eCLI269ALPS04yI0ORDERsIPTeXMeCL9oAAOG4IERR)

AA=AAQS
GO TO 400

10 CALL IBI (269XMI¢9sCLIv26¢ALPS504yI0RDERIIPToXMeCL9AAOGsIERR)
IPT (1) = =%

CALL IBI (269XMI¢99CLIv26vALPS06410RDERyIPTyXMeCL9AAOGIERR)
AA=AAQ4 + (AAQ6-AAD4)®((TR=,04)/(.06=.04))

GO TO 400
20 CALL IBI (269XMI999CLI9269ALP5069 JORDERyIPToXMyCL9AAODG IERR)
IPT (1) = =)

CALL IBI (269XMI+s99CLI926+ALPS509y JORDEReIPT9XMeCL9AAD9IERR)
AA=AAQ6 ¢ (AAD9 = AAD6)®((TR =e06)/(e09-.06))
60 TO 400

30 CALL IBI (269XMI999CLI269ALPS099IORDERIPT9XMyCLoAAO9yIERR)
IPT (1) = <]
CALL IBI (269XMI999CLI®26+sALP5124 JORDERIPT9XMyCL9AAL2yIERR)
AA=AAN9+ (AAL12~AAQ9) # ((TR=409)/(e12~409))
GO TO 400

40 CALL IBI (269XMI+s9eCLI9269ALP5129I0RDERIPT9XMyCL9AAL2+IERR)
IPT (1) = =1
CALL IBI (269XMI999CLIW269ALP515¢I0RDERsIPToXMeCL9AALS¢IERR)
AA=AA12+ (AA15=AAL2)# ((TR=,12)/(415=,12))
GO TO 400

S0 CALL IBI (269XMI+9sCLI#26+ALPS51Sy IORDERWIPToXMyCL9AAL1SyJERR)
IPY (1) = -]



60

70

400

91

201

11

21

31

41

51

61

80
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CALL IHI (P6¢XMIs99CLI26sALPHIBLJORDER)IPTeXMeCL9AALR,IERR)
AA=AA1IS+ (AALB=AALS)* ({TR=,185)/(.1R=,15))

GO TO 400
CALL IBI (269XMI199eCLI4269ALPS18,I0RDERsIPTsXM,CLvAALR,IERR)
IPT (1) = =)

CALL IBY (269AMI99+CLT4269ALPS2)4I0RDERYIPT4XMaCLyAA2]L s IEKRR)
AA=AA]B+ (AA21-AALIB)® ((TR=,18)/(.21=-,18))

GO TO 400

CALL TIBI (269 XMI99sCLTI9264ALPS2)yI0ORDER,IPT¢XMyCL9AA2] s IERR)
AA=AA?]

CONTINUE

IPT (1l)==}

IF (TR +LTe. «04) GO TO 91

IF (TR +GE, U4 JANDe TR ,LLTe «06) GO TO 11

IF (TR «GE, «U6 +ANDs TR LTe «09) GO TO 21

IF (TR +GE, «09 LAND: TR ,LTe «12) GO TO 31

IF (TR «GE, «12 oAND, TR LT, +15) GO TO &}

IF (TR .GE. «15 +ANDs TR (LT, «18) GO TO S}

IF (TR «GE, =18 ,AND, TR ,LT, .21) GO TO &}

CALL TRI (SeCLII926sXMIeS4CNS04+IN0RNERGIPTLCLyXM9eCDORGO04sIERR)
CD=CDRGO4

WRITE (6,201) TR

FORMAT(®O0THICKNESS RATIO=®#4FS5,3¢% [S OUT OF RANGE,

&e#/¢ THE VALUES FOR T/C=.04 HAVE BEEN RETURNED#®)

GO TO 250

CALL IBI (S54CLIT9269XMI¢S¢yCDS049I0RDERYIPTHCLIXMICDORGOGIERR)
IPT (1)==}

CALL IRT (S54CLITe26eXMIsSoCND06sI0RDER¢IPToCLaXMICNRBOG,IERR)
CO=CDRGO4 + (CDPRGO6G=CDRGO&L)#((TR=,04)/(s06=,04))

GO TO 250

CALL IB] (SeCLIT9269XMIsSyCDO06910RDERIPTHCLIXMICDRGBORKIERR)
IPT (1)=-])

CALL IRI (S54CLIT9269XMIe94CDS099JORDERIPTHCLIXMICDRGO9yIERR)
CD=CDRGOE6 + (CDRGOD = CDRGNEIH((TR=,06)/(.,00=,06))

GO TO 250

CALL IBI (SeCLII19269XMI9S4CD909+I10RDERSIPT4CLXM9yCORGNG4IERR)
IPT (1)==)

CALL IBI (S4CLIT926eXMI95¢CNS129I0RDERIPToCLIXMICNRGL124IERR)
CD=CDRGOG+ (CURG12~CDRGOI)# ((TR=e09)/(e12=,09))

GO TO 250

CALL 1Bl (S4CLIT9269XMI45,CDS123I0RNERIIPToCLyXMeCDRG124]IERR)
IPT (1) ==]

CALL IRI (SeCLIT9269XMI45,CD9159I0RDERYIPT9CLIXMICNRG154IERR)
CD=CDORG12 + (CDRG1S=CDRGLZI#((TR=,12)/(,15=,12))

G0 TN 250

CALL IRI (S54CLII 9269 XMI959CDO150I0RDPERCIPToCLIXMICNRGLIEGIERR)
IPT (l)=e]

CALL IBI (SeCLIT+26eXMI954CDSIBv10RDERVIPTCLeXM9ICDRGB189IERR)
CD=CDRG15+ (CUKG1A~CDRG1S5)# ((TR=415)/(e18=,15))

60 YO 250

CALL IBI (S+CLITv269XMI54CHS1B8eI0ORDERYIPTHCLIXMICDRG1B¢ERR)
IPT (1)==1

CALL JRI (S4CLIT9269XMI¢59CDS5219I0RNERGIPTCLyXM9CDRG2]149IERR)
CD=CNRG1AR+ (CURGPL-CORGLIBI®((TR=e1B) /(e2})=s1R))
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60 To 250

71 CALL IBI (5,CLI1s269XM195sCD5219J0RDERsIPTCLsXMsCDRG21s1ERR)

CO=CDRGZ1
IF (TR «6GT, +21) WRITE(6420+) TR

204 FORMAT(#0THICKNESS RATIO=#4FS5,3y% IS OUT OF RANGE.,

§#/# THE VALUES FOR T/C=,2] HAVE BEEN RETURNED.#®)
250 IF(CL +GT, ,8) GO TO 251
RETURN
251 CALL COMPUT(DsXMsALT9COR9TR4AA9CDT9CL9CDsCLDES)
CD=CoT
RETURN
END

SUBROUTINE AEROG6(XLDsCLyZDeXMeAAGIKEY s TR4CLDESsALT9COReD)

THIS SUBROUTINE 1S DESIGNED TO COMPUTE THE AIRFOIL
CHARACTERISTICS FOR A 16 SERIES AIRFOIL WITH A GIVEN CAMBER,

THIS SUBROUTINE RELATES CLsCDoCL/COsMACHT/CoAND ALPHA,
IT REPRESENTS THE DATA OF A 16=-6XX AIRFOIL.

XM=RELATIVE MACH NO, AT BLADE €| EMENT
AASANGLE OF ATTACK IN DEGREES
IKEY1: CL=CL(MACHIALPHA,LT/C)
3 CO=CDI(MACHICLST/C)
$XLD=CL/CD
IKEYZ2: ALPHA=ALPHA(MACHCLyT7C)
$ CD=CO(MACHICLT/O)
¢ XLD=CL/CO
TR=T/C

DIMENSINON T0RDER(2)+IPT(2)9ALPO04(2699) sALP606(2699)

& ALP609(26+9) 1AL P612(2649) +ALPO15(2699)

& CLI(9)9sXMI(20)ALPT(T) sCLO0G(T+26)

& CLO06(T+26)1CLO09(T926)9CLO12(7926)9CLOELIS(T9Z26)

& CO604(5+26)9C0606(5¢26)

& CD609(5+26)+0D612(5+426)¢C0615(5426)CLII(S)

DATA((CLO04(LoJ) 9U=]1926)91=2194)/
«021 eD210 0021 .025' «030 « 033y « 035, « 0400
.086’ .111' 0125’ .112' 1052. ".017’ ‘.085' -.15‘.’

~e202 '0127' =s051 ’00180 «,0269 ~=,194, *e263y =4,2350
2469 2598 L279¢ 289y 4305¢ o312y <320 L328,
«343y 351 e349, «313, e 256, +190, «1161 «037s
«030s L,098y L4158y L1900, +iTé&e o002y «el1260 ~,149,
04670 049,' 05230 c5409 05590 0569’ s5790 0591|
.6169 .629’ .616’ .559’ 0485. .604' 032" .?‘59'
.235' .287' 03520 .378’ 0356' .172) .027! ".n3l.
«6T3y 699  LT2Te oT42y o762y TT7ls oT78le L7911y
«B18 +B26 «808, o+ 739, «670 «600, 530, 0463y

S S WWWNNN = -

060,
'.2‘4'

336,
«009,

«603,
o214,

«804,
0822,

81
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4 +455, 0518’ 0573’ ¢595, +5789
DATA((CLO60&6(I9J)9U=1026)01259T)/
5 03200 .85“9 0895' 0919I 0948’
S 10629 10289 49970 49439 €77,
5 «699, « 757 «81l1s e 830, e 799,
6 49539 1,010y 1,060s 1,086y 1.1210
6 101900 10170’ 101349 100780 10021’
6 08599 oqla' 0975’ 100059 t9150
T lellés 1.1699 1.2150 142390 1.2710
T 163219 142939 1,254y 14212 1,165,
7T 140070 140839 1,148y 1,158 1,137
DATA((CLO06(LsJ)eJU=1e26)91=104)/
1 4057y <0559 L0609 +065s L07Gs
1 =a0329 =el1l49 2,197y =279y =362
1 =420y =4357s =,336y =,345, =,352,
2 22739 o282¢ L,298y <309y <326,
2 2969 L2109 124y 4037, =.049,
2 =41209 ~4058% «=,034y =,051y =.068,
3 .4799 .506' .543’ .563' .582'
3 .626’ .5769 .47“0 .369' 026“3
3 .1870 0267! 0272? 02319 025
4 «685, q727’ 0757’ .7779 .
4 L8019 T34y 46644 57T, 460,
4 0‘35' .“97' .5089 .481' '450'
DATA((CLOOA(L9J)sJ=1426)91=5,T7)/
5 .806' 0867. .913! 09419 0970'
S +9219 o859¢ T899y 723 4657,
S 638y LT1lle ,721e +580s 639,
6 «93hs  ,994, 1.036s 1,068, 10103,
6 100559 0993' 09“10 +884, 0817'
6 07930 .86ZO 08730 .8359 07910
7 1.0999 10158’ 1,208, 102379 1.271,
T 161919 1,139 1.0789 1,022, o965,
7 «952 1.023’ 1.034, 09950 0949,
DATAC(CLO60G(LeU)oU=1e26)9I=104)/
1 <077s 097y ,L,099y 100, 107,
l '00229 ‘01260 -0?46, '0369’ '0475'
1 =¢2999 =,268¢ =,276y =,2R4, =,293,
2 0288' 0308' 033‘0 .347' 0369’
2 22Ty  W11ls =,005y ~o.123y =247,
2 -.0819 '0076’ "087! ‘00970 ‘01040
3 L4R0s  (Sl3e 542y L6557, 573,
3 .‘aa' .373' .23“' .081, -0067.
3 L1119 G111y 4101y L089, 078,
4 675y L718s L755¢ 7769y 798
& 607 542 15, e 288, 0163,
4 .337’ .333' 03190 .302’ 02840
DATA((CLO09 (Lo S) 9U=1926) 0 =5+7)/
S «7859¢ L830s ,885¢ ,912¢ 4950
S JT17e L6349 533y +433¢ +346,
) 0535’ 0526’ 05010 04870 0“660
6 .908’ .970' 1.032' 1.0749 101009
6 0836’ .755’ .669’ .583' 050'7;
6 7139 ,693y .671e 4648, .624,
T 1.0199 1,085y 1,146y 1,183, 1,196y

x
N

0356,

.968’
+812
«520-
1.1390
¢965,
0655!
10238,
101090
08029

2072
-oblb,
-.361.

033"
'0135’
-al32

.592'

160,

[ re
e (y
0421!
1.1220
07469
05“6’
1,248,
«307,
«680,

01120
=.528,
'03049

.370'
-.304,
=146,

05810
-Qlll.

017

«R09,

0097'

«191,

«952
«307,
¢349,
10087'
e464y
l483'
5,167,

0163!

+989y
0746'
«2989
101570
e 908,
.“150
1. 304
10053'
.5470

e 073,
'05120
'03669

.3‘2'
‘0211'
-.1540

o603

0079’

QCOTO

oH15s

03119

142,

0998’
t533!
«2F00
10138'
.680’
0 366.
103050
o847
04930

01139
005?2!
’0309’

e376
~e308,
-01670

05900
’0095'
-.013'

0788'

oll"

0121'

«925
0328’
0256
10269
0488’
e 3659
161210

«080/

10010!
0681'
01910

10[759
.8“9.
.309'

1,324,
«993,
0420/

ol
’05160
'03710
03450
‘0231’
'QIQBO
«616y
'067|
‘00380
.82“9
307,
« 087/

L I 99
05?00
188,
101360
0668y
-2830
102780
.830’
0403/

olll'
“04570
‘.309'

.358’
'0234'
‘0173'

«581,
'00230
-o,044,

.738,

0200!

+ 080/

o857,
.6019
01900
.963’
«576,
02850
1.075’

1.232y
o663,

1,192,
« 8264,

10337.
.960'
o044,

=4485,

337,
‘0183’

633,
01050

o831,
.368,
.975.
557,

1100,
oTla,

102380
880,
00829

‘03771

«304,
'ol‘l.

05‘60

- ]
«eb1¢y
«290,
07879
«490,

.899'
.678.

is013y
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T 937y oBbls 785 o709y o641y o60Te 46259 <705¢ 4793,
7 0845' .840! .819’ 07939 0767O .619' .‘95. .39‘/
DATA((CLO12(TIvJ)rU=1926)01=194)/

00630 .079’ t0879 00939 00990 0095' 00700 -.002' -0113'
“e23By =43639 =,48Ty =,598y =607y =,569y =,459y =,325¢ =,276,
‘02799 ’02809 ‘0?82’ ‘0234’ -0286' ‘0298, -0310’ '.3210

02¢7’ .277’ -295' 03050 0297, 02829 02‘7' 0173’ 0057'
LR Y ‘.l99' ~+361, ’.450g «e8T0y =e8230 =307 '0178! 001210
=123y =41259 =.1279 =. 129y =¢130s =4162s =,153y =,164y

08424y 44Ty 4669 L8480, 44930 L4887, 4457y 367, L2045,

01222 =00000 =,122y =4241y =o279y =2 Ty =o,118y =004, 0019,

.015’ 00110 00069 .002' -.002’ '00280 -00359 ‘0032.

«601s  o63ls 659, 676y, +0T9y 6579 5909 ,L+82s 374,

26Ty  o15%s 0S5l =,067, =077y =4038s 0969 L1R7s o221,

+21Y9 42059 ,192s 4179, J168s L118s .09Ss ,072/

DATA((CLO12(I0J)eu=1426)91=5+7)/

PP WWW N NN e

S oT52¢ TV 820« o839y 48409 788y +700¢ .0604y 507,
5 0“1" 0315' 02189 0133' 0109. 01‘50 0275 03839 0‘07'
5 3939 L,27He  ,363y L3348y 337 269y 225v L1RTy
o «B4é, 2907 e969,y 1,006y 1,014, « 765, «86%. o173, «6T7,
-} 05819 .‘85’ 0389' 0312. 02910 0332' .‘619 ‘SS“’ .5850
6 05739 0554' 043" 0515’ 06950 04100 03‘6’ o?QSI
T 9569 1,022 1,083, 1.1200 1o128y 1,072s 988y o904, ,820,
T 117 .61’ 505 428y L6069 L443¢ .S61s L.655, ,L699,
7 +0Bles .56 646y 46285 6B11ls 52Ty 4639 L4616/

TATA((CL6IS(I0d)sU=1926Vs1=1v4)/

-0720 0080’ 084, .086s « 072, o 45, ‘00039 °0076D -02330
°.‘07’ '.627’ -0835. -.922' ’089:. -.7699 -qul’ -.439' -0‘17.
-s413, ’:410’ -e406y =4,603¢ =400y =,387, =e372 ‘03579

«213, T2%y 4226y G216y 42059 L2009 4134y ,L0N55, =,086,
~e265) =,4604y «,616y =,696, =4530y =¢506y =.353y -,258y - 25C,
~e2459 ~,24%y <,2%3y =,242, =e2809 =4227, =2209y =,190,

t3670 03789 .3“5’ 039" 0377’ -361’ .28" 0207. 0105.
~e04] '0232' ‘0‘169 ‘047‘0 "415' ‘o2839 -01560 'oll" -0107'
"lOSO ‘0103' -'1000 -.098' -0096’ -e0R3 ‘.065’ -00“69

osﬁQO .567' o5790 .586. 0560' .528, .4499 .3699 .2‘6.

e110¢ =o057s =,201y =42524 =¢207y ~.071s L0579y ,094y L0093,

0091' .090' 00890 .086’ «0B4, 00?’0 « 0629 .062/
DATA((CLALIS(1sJ)eJ=1+26)9125eT)/

06880 .7]7' 0735' .745’ 07250 0676’ 06049 05159 03980

2”281y L1609 ,086¢ 003, <0469 L1B2s 4308, ,L,341y 335,

328, 322  L,2314s L3006, 298¢ 253, +212¢ L1172,

« 789, .839’ '870' « 880, «8269 o777 0702’ e60), «500,

«375e  ,239s 4133 JUBTs #1309 L7281y o004y L%35, ,433,

«425y L4618y L810s L4023y o395y o353¢ 3130 L274,

0887' 9939' 0991. 10015' .953' caan 082‘0 .728. 0607.

«G8RT7y 0369’ 02180 .172' 0212' .361' «490, .521' .51“'

.506’ .“99' 0‘92’ 0465. 0478' .“350 0394' .355/

DATA((BLPENG(Jy ) oNZ199) 9 '=]1013)/
'7076! -S.Qb’ -G.IQ, ’20“19 '0610 10299 J073O 6.r8| 9¢°7.
'7.54! '5.86’ ‘40150 '2050, ~e820 1002’ 3.2" 50“00 Bo“l’
«Te?69 «3,Tly «b,16y =2.61¢ =1:s01a «75¢ BT, 5,27, T.81,
‘7022’ - P ‘4019! "20670 -lolal .59’ 2-60’ ¢.97' 7.‘9'
-7.13' -Swsfv -4.22' ’2076' -1.25. o‘oo 2.419 40600 7.05'
~/4109 'F067' ~4424s =7.80y ~1.32, +31 2429 4437 3.82'
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~N~N~NTCOCUNUWN

["adl ol "ol ‘ol B o



ORIGINAL P
OF POOR QUALITY

§ =T.099 25,659 24,259 =2,84,4 =1.38,
& -7.06' ‘5.&7’ -b.289 ‘2.89. “10‘5’
§ =7,331 =5,884 «6,43s =2,99, =1.52
& =Te78s =6,23s =4,6Ty =3.,119 =1e58,
§ =8,269 ~5,99¢ «4,939 =3.26¢ =1l.65,
& =8.699 ~6,9Us «5,123 =3.335 =1e62»
1S -90099 '7010' '5011' °30129 '10290
DATA((ALPBO4(JeN) eN=149) 9U=14926)/
8§ 3,48y =6,50¢s =4,5]9 =2,53y =oTéy
& =7¢T09 «5,779 «3,84s =191y =o04s
. °7.139 -5014' “3.15’ 'l'lg’ 074’
8§ =657 - =4.48» ‘2.39' =246, lodly
§ 5.6y =3,87y =2,08:, =,14¢ 1.79,
& 5,71y '3.98' “2e269 30349 16509
& ‘6043’ '4.65! -2.87’ -.92. e I8y
§ =Te36s =5,430 =3.519 =1.57, e43,
8 '7067' -5.759 -3n83’ =]1.89, w20y
§ =TeTé -5.74' '307" =]la7loe e%0s
& -6.109 -4.06’ -2.02. .30. 2'54’
§ "6000’ -3.08' -.35’ 2.55' 5074’
g =-7T.849 =3,1Y95 « 56, 4.15, Tabbo
DATA( (ALP606(JeN) sN=)99)9sJ=]913)/
L ~B,239 =6,38s =4,53¢ =2.,58¢ =77
& 'aoﬁli ’6~259 -6.489 ‘2072' ‘-94’
L =7.87s =6,189 =4,50y =2.82, =1,17s
& =7.81ls =6,1T7T9 =4,53, =2,89, =1.28,
§ =7.07y =641lle =6,554 =2,98, =1las42
& =7¢60y =6,089 =4,55, «3.02s =1449,
& =T7.529 =6,039 =4,544 =3,06, =1,56,
§ =Tebb9 ~5,989 «4,52¢ «3,06, =1.59,
& -7.039 ‘5.6?G -6.309 '2.94’ -1.57’
§ =6.249 =5,029 =3.80¢ =2,599 =137,
S "5077’ -“.53‘ -3.30’ -2.069 -096.
8 =5e260 =04,0c9 =2.77y =157y =42y
8 '4977‘ -3060’ -2.23' -1002' 030y
DATA((ALP6O6(JaN) oN=199) yU=14426)/
& -4O2‘. '2.96’ -1.69' -0610 1.21.
R =3,72s =2.,42¢ =1,08, ¢33y, 2.009
8 =3,260 ~1,929 =,569 14044 2,805
& =-3,19 '1079’ e85 1011’ 287y
L, =. .89 =2,11s <=,73, o124y 2e34,
8 ‘3.87' -EOSJQ ’1022' 0100 1.729
8 '4.299 '2.95' ’1.6“0 -o‘lt 10160
8§ =4,42 ’3.10' ‘1078. -.470 1.08,
& "6.37’ -3.01’ -lobb. -.34. 1.30'
& ‘4036' '8.93’ -1.540 ‘0200 13550
§ =4,3649 =2,59%y =,909 1,09y 3.71,
& ‘40329 ‘2.43’ ‘009! 2-989 60549
& °6.269 -2;«7' '61' 4‘25' 70950
DATA((ALP609(JeN) yN=159) 9J=1s13)/
& -3.520 -60639 '“-73' “2,83, -oR7,
§ “BeTle =6,82s «6,925 =3.02¢ =1.10,
& =8,259 =6,5% '4.849 ‘3.14' ’1037'
& "8005' -606-,! "bcql' -3019' ‘-1.50!
L, =Te8T9 =643%¢ «4,82, =3,29¢ =170

x
p4

0219
2099
'0029
-el2y
-2l
‘.12'

‘“6’

1.24!
2.00!
2.650
3,260
3,48,
3.19,
2.69’
2.?30
2.0“’
2.200
5019§
8,80,
11024.

1417
o869
0530
« 35
017,
0079

'0029

-012.

-0220

-QISE
30,

1.33'

2.329

3033!
“013!
Q.Ql.
S.08,
‘055'
3.63,
2.96'
20860
30?09
3.59,
681,
9,69,
11023’

1023’
055!
0540
39,
o2y

ki

Au;‘,

2018.
2008.
10969
10829
1.7?'
10920
2.60'

3.260
3«99y
‘067'
5.62'
Se700
5269
b.539
3.91'
3.74¢
4,01,
7.97’
lla83'
14085'

3090'
3¢04
2055'
2028y
2.050
1494
1086'
1077'
1469.
1.99,
30090
‘ol"
‘096!

5,79
6.67’
I Y
7063'
70040
6409
5.189
503‘9
S5¢559¢
boll!
9079!
12083'
1“.62’

“sZ"
3.‘6'
269
2¢3%,
20035

4.13'
30910
3.72'
3.63’
3.72'
400“'
4,864,

5071’
6.490
7027'
8010’
8.59'
T.91
699,
6.29'
5.94’
6.31!
10.69'
14.86’
18.45'

6.79,
6.07’
So‘l’
4,93,
60450
4.23'
6.03'
4,01
‘.“0'
5,18,
6.03.
6,86,
T«68y

8047!
9.16,
9-83'
10.10!
9,65,
B8.67
7.71'
758
B8.06,
B.H5,
12078'
15.96'
17.95!

Teb6y
6.520
5.56,
5.09!
46,67,

6.59,
6,34,
6.11'
6,15,
6,49,
7.100
T.827

8,49,
9,26,
10.03.
10,88,
11.530
10.61,
9,42,
8,60,
8,55,
8,78,
130419
17089.
224,05/

9,24,
8.510
T7.91,
7.56,
Tel5,
6,94,
6,764,
6.90,
7,45,
8.13'
84,95,
9.78.
10,58/

110180
11,64,
12.23,
12,57,
11,86,
11,.12.
1G4S0
10,06,
1056,
11.18,
l5076’
19.13,
21.28/

llozbt
10,00,
8495,
8.31’
8.080
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8 =TeBby «=6,349 =4,869 =3,34y ~1.79,
s -70900 -6.38' -‘.86’ ‘3.3‘. '1078'
L& =Bol+s =6,5¢r =4,909 =3,28y =162
.S ‘8.34’ -605“! -‘.740 294, -10210
8 TGy =5,439 =3,82y =2.22¢y =¢6&,
L =65,319 =4.62y =2,949 =1.32, e32
& ‘5028) ‘3.62’ -1.96. ‘.289 1083'
[ 3 '4.25' -2063' °o79’ long 3054’
DATA({ALP60S (JUsN) sN=199) 9J=1%920)/
1 8 -3.34? ’10680 .589 2+40, “.68'
§ =2.,86 ‘0929 1.7, 2.98, S5.18%
& '2.86’ -.99 .91! 2080' 4.90’
9 -3.;99 -106—’ 021! 2000' 3099'
A =4,19¢ =2,50¢ «_,6449 1,204 3,10,
§ =4.93» ‘3.099 -1.19' 07" 3064'
& ’5.38’ -3.29’ -1.190 08°’ 2.699
& -5.350 '3.21' '1007' .91' 286,
8 =5.264¢ =3,10s =.96y 1.04, 3,06,
§ =5.139 =3,029 =486y 1.18y 3,27
& ~54229 =2.68y =,21y 2elly 4,76,
& -5028. "2.460 '19' 3.17' 505‘0’
8 -5034’ -2.‘0' 071! 4.21’ 8011'
DATA( (ALP612(JyN) sN=145)9Jd=1913)/
§ =9,039 =6,86s «4,68y =2.51y =¢27»
& =R.B4y =6,829 =4,809 =2,78y =,55,
§ =B,6By =6,769 =4,84y9 =2,91y =,77,
5 -9065' -6.76' -6.381 '2.99' -0919
R -9004' -7.02’ -5.009 "2.98| -.950
& -‘;.?9' -7.lb’ -5002. -2.88’ -085|
& -9.31’ ‘7.05' -4.79, -20530 -054,
S -8055' '6.26’ -3.980 ‘1.72’ .57'
.S -7.38' '5.029 -2.679 -0430 2039’
& -5.960 ‘3.54’ ‘1-26' 1.08, 3085'
& -6.45’ -20010 0.00. 2053' 5.00’
& '2.62' -065’ 10‘1’ 30789 b.lgi
5 -1052' 0429 292 4-759 7052'
DATA({ALPE12(JsN) oN=]1e9) s J=14+26)/
& '1027' .78’ 2.83’ 5000' ’.93’
3 -107‘0' .45’ 2.42' “.590 7.23’
& =3,22¢ -.879 1,100 3¢16, S5e34,
& -5002' ‘2'30' an.O 2013. 1’020'
£ =5460y =3,029 =42T0 1479y 3.92¢
§ =5,57, -2.99’ -ol20 1081! 4,08,
§ =5,559 =2,97¢ =,169 1495 4,25
& ‘5052’ -2'94' '.09' 2009' 4.43'
& -q.SOQ -2.92’ -303’ 20259 4062’
& =Se.46y =2,90 e02s 2438y 44,80,
& ‘5031’ ’2.7“' u38' 3,09, 50“60
S -50359 ‘2.60' ;5“' 3.62' 6092’
8§ -50019 -20460 0620 4.26, 7o74!
DATA((ALPB1IS(JgN) sN=199)9J=1913)/
£§=10,709 - Se =5,020 =2.18, «37s
&-19.67’ --,03’ '5.110 '2033’ 023.
£=10,R2y =8,00s -5,18y =2,37, o169
8-11.48¢ =8,40¢ . 5,324 =2.25, e 06,y

017’
«10y
.24’
086’
10890
30260
4,99,
6|279

7.40'
T.90,
7.6&,
6.37
5017!
4,73
4,89,
S.13y
S.40,
5070|
T72
90620
11.78,

1099’
lu66'
1039'
1022’
1.15,
1433,
2.18!
3.93'
Sooq'
6,28,
Te83,
9.66,
10097’

11,47,
100830
8.78’
6.83'
6.26’
6,50
LY T 1Y
7.18'
7.50.
7.81’
9o£50
10,34,
11.04|

2978'
2ebby
2.27’
2.180

1092'
Cel8
3.0"
“023’
5.39'
60859
8.26'
9.44!

10034’
10,70
10,559
9.47’
8.12!
7.32'
7.‘60
7.76'
8010'
5056’
10.66’
12.69’
150‘5'

5.044
4e170
3.75’
3052!
30501
Qeléb
5.18¢
6.‘1’
T.72-
9.22
11000’
130090
1“0419

15«C
14,43,
12,789
10.43!

90770
10,209
lueBSls
10.750
11.040
110269
12067’
13.76'
140350

6022'
5036’
£ 43T
4.R1

‘.7“
Se&°,
6,66,
7.710
9.25’
100620
110710
12.62'

13028’
130500
13.47,
12.579
11060’
10035,
10.18'
10.‘5'
10.86’
11026'
13.60,
15.71’
190129

8.74’
7.62'
6,560
5.93.
5-86'
6.659
8.20!
S. 47,
.0.52’
12-16,
l“.l7’
16.53’
17086'

18.55'
18,04,
16,78,
1400“'
13.28,
13.91’
14.18,
14.32'
140580
14.71’
16,09,
17018’
170650

10,31,
9.22i
8015!
7.78'

8.83,

9,66,
10.23,
11.28,
13.21,
l‘o‘o'
15,16,
15,79/

16'22’
16,29,
160399
15,67,
15.08,
13.38'
12,90,
13.15,
13,61,
14,06,
1605‘.
18,85,
22,79/

12.25,
11010’
10.05,
9,40,
C 38,
10.39,
110569
12.%2,
13.31,
15,10,
170350
19,98,
21,31/

22.09,
21.66'
20,78,
17,66,
16.79'
17.61'
17.85,
17.89,
18,12,
18,16,
1950,
20,60,
20,56/

16,39,
13.22,
11045'
10,74,

85



.67’

-14'
-1005’
-2.39’
=3,57
‘308°¢
3,85,
-3088!
‘3093'
‘3.96’
-4100’
-4.16’
-4034’
=-4,51

PR >

-8009’
=Tsl0
‘6.88’
=-5,.,8Y,
°30559
“lo.42
037’
2.010
2.41’

2.06’
« T8¢
-.459
‘1.19'
'1030’
-10369
-1038’
=) .40
-1.42'
]Gy
'1063’
-1088’
‘2.12’

-5,08,
-4058’
-3.96
-2.8‘!
-1.10’
5S4,y
2053'
3.63’
3.98’

3.64,
2.56’
1.46’
10109
1,07,
1007§
1007’
1006'
1007’
1.07,
1008’
1402

«85y

'20089
'2.000
'1012’
‘009’
1435,
3.05’
5.01’
T.58,
8.66,

TeTl,
4436,
3e14,
2.86,
2088,
2.92’
2.95,
2.99!
3.06,
3.089
3442
3.84'
4.55,

259
«63,
1041'
2.‘29
‘004’
60“5'
8093’
12.289
13.36,

DATA((ALP615(JeN) sN=149) yJ=14+26)/

12.59’
8.98,
50929
5.26'
5.33’
Se%8y
Y463,
5079’
S.94,
6012’
7.15’
8015’
a1l

DATA((CD604(19J)9J=1926)91=195)7/

« 02240
00301'
00675'
001200
«0162¢
005469
«0063
.00739
« 0523
000550
e0064
006009
00070'
«0083,
00921

NO UL L WWWNNN e e

00253!
003189
.0687’
c013“’
001859
.0561,
000629
u0117'
005539
00054'
:00989
« 0650
0067
0153,
01016’

«0268,
00354’
0694
cOl“lO
002200
005660
<0062
00162’
« 0564,
00053’
w0134,
.0698'
00065'
-0223'
e1094,

« 0275,
00408’
007000
01446,
e 0274,
.05729
0062,
00206.
« 0584,
00053’
«0169,
00737'
«0066,
.0293’
«1163,

DATA((CD606(19u)eu=1926)91=]

00198'
20264,
00694,
«01169
00160’
e 0569,
«0058,
00121’
006310
00058'
00089y
«0737,
00082'
«0144,
0130¢!

VRO NE S FWWWNDN N

©
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00213'
00296'
«T17
0116,
00186’
00605'
.00589
0153,
00682’
« 0059,
0012“9
« 0796,
000759
002559
o1417,

e 0221
003349
« 0723
«01159
e 0227y
« 0640,
« 0053,
«0186,
«0711,
«0059,
00169'
008639
o0072'
00366'
1530

«0225,
«0382,
« 0729,
.01159
»0274.
« 0676,
0058,
0219,
« 0740,
00059,
00213'
,0889,
« 0072,
« 0448,
»1630,

002820
00462!
00705'
«0148,
«0328,
« 0578,
000620
.0250’
« 0595,
+ 0053,
e 0227,
«CT76,
20066,
«0370,
01232'
»5)/
002280
«0441,
00735'
«0115,
00322'
+0688,
+ 0S8R,
«0271,
«0T70,
« 0059,
002650
« 0936,
00073’
« 0549,
1721

ORIGINAL PACE (S

OF POOR QUALITY

20480
2.97’
3.97’
5.96’
7'87.
100020
12,569
16,99,
18-07’

i1.46’
13.98'
100560

9.864,
10.12’
10.32»
103‘9'
10.63»
10,809
10094’
12.02’
13.09'
16.050

002860
« 0515,
006289
«0150,
00382'
+ 0560,
20062,
00299’
e 0645,
« 0053,
003109
« 0987,
« 0066,
« 0498,
.1587’

«0230,
00500'
006620
001179
o0372’
«D6T72
00061'
00353'
00803’
00059’
« 0374,
01144'
«0076,
00651,
2178,

5.‘9'
6,41
Teb1e
9.13s
110611
13.59
16020’
2169y
2278y

22.3“'
130989
150219
14.‘9’
15006’
15.269
15.43
15,51,
15.68’
15076'
160900
18.02»
18.99'

+0289.
«356%,
« 0458,
001519
00435’
« 0491,
+0062y
00359’
«06%1
00053!
« 0393,
[ 1 l:?gt
«0066)
06211
17869

« 0232,
005500
005320
«0121
» 0629,
« 0579,
« 0065,
.0‘35'
00810'
« 0053,
«0GRY,
01393’
«0UB0
908580
02484,

807‘1

9.989
10,89,
12.28'
15,35,
17016’
19,84,
26.‘0’
2T.48,

21.22’
23.98'
19,86,
1901‘9
20000
20.20.
20.37’
20.39'
20,56,
2“058’
21478,
22.960
23.93,

e 0293,
.0616'
e 0346,
001530
« 0487,
20397,
« 0063,
00419'
+0731,
000539
« 0478,
.128"
00068'
0072‘l
01926/

002360
0617,
«Cé1l,
«0129,
« 0485,
00684’
0007‘!
00517’
008109
+ 0064,
005Q6'
01430,
00088'
ll°6‘0
22682/

11,89,
13,55,
14,16,
15,43,
19,08,
20,73,
23.‘7'
31.11,
32.197

32,10,
28,98,
2‘.51'
23,79,
24,94,
25,14,
25.31,
25.27,
25.44,
25.“9.
26,66,
27.90,
28,8¢y

« 0297,
« 0655,

0015?.
.0518,

«0065,
06480,

« 0056,
+0550,

« 0070,
« 0826,
« 0248,
20667,

00140,
005349

<0088,
20574,

« 0075,
«06T3,

001029
1178,



DATAC(CD609(IvJ) 9 J=1926)91=195)/

«0179,
00235’
00905!
00113!
002069
o077l
00066’
00167’
« 0858,
« 0079,
00147’
009929
.0100’
« 02064,
«1478,

VOV &EELEWWWNNNG

001770
0029l'
009659
00112'
00249!
QOBIIO
oOOG"
00l899
009109
000789
00200’
01058!
00081!
00279’
«1572,

00176!
20347,
«1016,
0111,
002939
+ 0844,
000629
.02569
009‘2'
000780
20264,
1123,
«0073,
003710
016‘2’

«0176,
«0439,
«1035,
+0111,
+ 0343,
«0863,
« 0062,
00320'
0097‘9
«0078,
«0351,
«1179,
«0073,
20463,
-1672’

0175,
+«0536,
.1053'
001150
«0418,
00882.
00064!
« 0409,
010029
« 0077,
0065“9
1207,
20080,
« 0619,
1691,

DATA((CD612(IsJ)sJU=1+26)91=1+5)/

«0197,
003810
1189,
00127’
003“9’
011“0'
'0097’
.0313’
01213’
«007R,
« 0275,
013439
00107l
« 0671y
« 1785

NN SSEWLLWNNN -~

002069
00462!
012509
001279
00430’
«1199,
00097,
e 0407
013009
00078!
003430
.l¢32’
001079
« 0636y
«1897,

«0211,
005500
1302
«0128,
«0519,
01257!
000969
005120
.1365’
90078'
« 0454,
1521,
«0107,
« 0798,
«2008,

00217'
00638’
01348!
00128'
006170
«1316,
00096'
006219
21426,
20078,
005789
e1610,
00107’
« 0959,
021200

20223,
« 0725,
01366,
00133’
e 0712,
e1363,
00103!
« 0725,
01486,
«0078,
007079
01678,
00108'
«1103,
02229’

DATA((CD615(I9J)eJ=1426)9T=1e5)/

«01600»
«0731
«1453
001310
« 0593,
«1510,
«01069
<0572,
016230
+ 0099,
« 0506
-18189
0119,
.08170
e 2559,

DA UNES & WWNWNMNN -

DATA(XMI(J)9J=1026)74390e59,60e699,79e7259e7549.7759

00272!
.0834'
+1504,
00130’
« 0752y
e 1559
00105'
007409
1689,
« 0098,
00663y
.l°089
00119
«1049
02695’

«0328,
00924.
01553'
«0130,
00895’
«1586,
20105,
+0899,
017229
«0098,
« 0833,
019510
«0119,
« 1285,
027969

+ 0355,
e1011,
w1572,
«0137,
01014,
+1612,
.0106'
ql°63’
01755'
+ 0098,
01011'
01993,
« 0125,
015090
027880

¢ 0386,
01007’
«1591,
«0155,
«1132,
e1631,
001200
01201’
«1788,
«0108,
«1200,
«2036,
«0147,
«i732
«2780,
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00175!
¢°629’
e1071,
«0120,
« 0493,
«0RS4,
«0068,
00525'
+1024,
«0079,
« 0575,
«1356,
«0087,
0779,
e1762,

00227’
00818’
012940
0138,
«0806,
«1379,
00115’
« 0830,
«1538,
+0091y
00839!
« 1968,
00123!
01236!
02798’

00‘130
+1182,
«1547,
001860
01237’
015949
00146y
012969
0 1755,
001320
02162
0215,
c1923'
2734,

00115’
007100
20972,
00127!
00568’
«0757,
« 0076
006‘00
«1015,
‘00810
00699.
« 1464,
.0103'
c0975’
01809'

00232
.0930’
0108‘9
001630
<0894
«1187,
«0139,
009¢2’
ola44’
«0111
009710
01952'
«0166,
e1374,
«3189,

00450'
01256'
e 1349,
002‘89
01317’
-1‘09’
+ 0225,
«1387
.l678.
002009
«14690
«2173
«0314,
«2092,
.2688'

00182’
«0786,
007800
«0139,
006‘00
00655.
.0096’
«0716
«0989,
«0087,
0816,
01536’
«0126+
011690
1855/

00259’
010200
« 0833,
002090
« 0976,
.0947'
«0178,
10564,
«1284,
001‘19
1100,
«1853,
002199
01517,
« 3488/

005349
01324,
1190,
00326'
«1396,
01243,
00319’
01469’
1583,
003020
01625,
21559
004139
22262,
02642/

& 08’08259.85’0875909'9925’.95909755100'1002501.05’1.075.

&lol'lolZSQIQISO103910450106/

DATA(CLI(U) 9U=199)/=0b9=0290009e29249,69eB01¢00102/

DATA(ALPI(U)2J=10T)/=4409224090:092¢004.0+6.0+8,0/
DATA(CLII(U)Y9I=145)/0,090e204%9¢069,.8/

TORDER (1) =10RDER (2) =]

+ 0846,

00162i
«0T707,

«0121,
«0787,

+0099,
+0907,

« 0165,
«1352,
« 0312,
0110‘0

« 0270,
«1058,

00235,
e1136,

«0208,
«1230,

00313,
«1661],
«0628,
01392!

.0456.
21454,

e0613;
« 1846,

e 0404,
1722,

«0610,
e2423,

87
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IPT (1) = =} OF POOR QUALITY

IF {IKEY .,EQ. 2) GO TO 1000

IF (TR LT, «04) GO TO S

IF (TR «GE, «04 JAND, TR LTs +06) GO 7O 1

IF (TR +GE, +06 «AND, TR ,iLTes 09) GO TO 2

IF (TR oGE, 209 +AND, TR L,LTe «12) GO TO 3

IF (TR «GE., 12 o¢AND. TR L.Te o15) GO TO 4

IF (TR LGE, +15) GO TO S

CALL IBTYT (7,ALPI4269XMIsT79CLO0OSGYTORDERIPToAAsXMeCLFTUGy IERR)
CL=CLFTO04

GO TO 400

CALL IHI (T7¢ALPI9269XMI T 9CLO0&sTORDERIIPToAAWXMsCLFTO4¢1ERR)
IPY (l)=-1

CALL IBI (T4ALP1+26eXMIToCLO0GsIORDERIIPToAAsXMICLFT06,4IERR)
CL=CLFTCa4 ¢ (CLFY06=CLFT04)2((TR=,04)/7(.006=,064))

GO TO 400

CALL I8BI (T7+ALPI9260XMI+T74CLO606sI0RDERsIPT+AAeXMeCLFTO69IERR)
1IPT (1)==]

CALL IBI (T4ALP1426sXMIaToCLOGF+10RDERGIPTHAASXMCLFT09, IERR)
CL=CLFY06 + (CLFT09 = CLFT06)*((TR=,06)/(,09~,06))

GO YO 400

CALL IBI (74ALPI+269XMI+T4CLO609»IORDERIIPTeAAXMICLFTO09,4IERR)
IPT (1)=-)

CALL IBI (7,ALPI+269XMI479CLOY29I0ORDERSIPTyAAIXMICLFT]12,yIERR)
CL=CLFYO09+ (CLFT12=-CLFTO09)#((TR=e09)/(-12=,09))

G0 T 400

CALL IBI 7¢ALPI+269XMI4T79eCLO6129IORDERGIPTyAAWXMsCLFT12yIERR)
IPT (1)==]

CALL IBI (T+ALPLs269XMIpToCLO6ISyIORDERe IPToAA9XMeCLFT1ISyIERR)
CL=CLFT12 + (CLFT1IS=CLFT12)#((TR=,12)/(.15~,12))

GO0 YO 400

CALL IBI (74ALPI 9269 XMIoToCLOLISesINRDERIIPTIAAsXMeCLFT1541ERR)
CL=CLFT1S

GO 10 400

CONT INUE

IPT (1)=-]

IF (TR LY, +04) GO TO 90

IF (TR .GE, «0&6 JAND, TR ,LTs o06) GO TO )0

IF (TR oGE, ¢06 oAND, TR .LTe «09) GO TO 20

IF (TR +GE. 09 (AND, TR LTe o12) GO TO 30

IF (TR oGE, 12 <AND, TR LTe «15) GO TO 40

IF (TR .GE, +15) GO TO 50

CALL IBI (269XMI499CLI0264ALP604,JORDERYIPTyXMeCL9AAOGsIERR)
AA=AAQ4

GO TO 400

CALL IBI (269XMI49¢CL1026sALPO0GsIORDERSIPTeXMeCL2AANG,IERR)
IPT (1) = =]

CALL IBI (26¢XMI ¢S eCLIV269ALPOUS,IORDERYIPToXMeCLIALDOSIERR)
AA=AAQG « (AADHB-AADG)#((TR=,04)/{,06-,04))

GO TO 400

CALL T8I (269XMT¢99CLT19269ALPO06,IORDERIPT9XMyCLeAADOy IERR)
IPT (1) = -]

CALL 1B (269XMI499CLI26+ALPE0S: JORDERYIPT ¢ XMeCL9AADDIERR)
AA=AAQO ¢ (AAQ9 = AADS)®( (TR ~¢06)/(s08=,06))

GO YO 6400
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CALL IBI (269XMI999CLI26sALPO0S ) IORDERY IPTeXMoCL2AAO9yIERR)
IPT (]) = =]

CALL IBI (269XMI999CL1926¢ALP612,I0RDERIPTeXMeCLsAALZHIERR)
AA=AAQ9+ (AA12=AA0S) 2 ((TR=,09)/(s12=,09))

GO TO 400

CALL IBI (269XMI9s99CLI1269ALP612+I0RDERIPT$XMe(L9AAL2sIERR)
IPT (1) = =1

CALL IBI (269X 41+99CL1926sALP61S9IORDERsIPTeXMeCLsAALSHIERR)
AA=AAL2¢ (AAL15~AAL12)#((TR=,12)/(e15=,12))

GO TO 400

CALL IBI (269XMI+99eCLI9260ALP615S) JORDERSIPT+XMeCL9AAL1SeIERR)
AA=AA1S

CONT INUE

IPT (1)=-}

IF (TR LT, +04) GO TO 91}

IF (TR 4GE, «04 ,AND, TR LT, «06) GO TO 11

IF (TR +GE, 06 <ANDas TR .LTe «09) GO TO 21

IF (TR «GE, ¢09 +ANCs TR oLTe ol2) GO TO 31

IF (TR +GE, +12 +ANDs TR LTe o15) GO TO 41}

IF (TR +GE, «15) GO TO 51

CALL IBI (SsCLIT0269XMI¢59CD6049I0RDERSIPTCLeXMsCDRGO4¢1ERR)
CD=CDRGO4

WRITE (64201) TR

FORMAT (#0THICKNESS RATIO=%#4FS5,3s# 1S QUT OF RANGE.
s8/# THE VALUES FOR T7/C=,04 HAVE BEEN RETURNED®)

GO Y0 250

CALL IBI (S¢eCLI10269XMI9S¢CD504910RDERIIPTeCLIXMeCDRGOGs IERR)
IPT (1)=-}

CALL IB6I (S5¢CLIYs269XMI959CD6069sI0RDERIIPTCLIXMICDRGOGyIERR)
CD=CDRG04 + (CDRGO6~CDRGO4)#((TR=e04)/(06=,04))

GO TO 25¢

CALL IB] (54CLI19269XMI45,CD606s IORDERSIPToCLeXM9CDRGO6 9 IERR)
IPT (l)==]

CALL IBI (S54CLIJ926eXMI S9CDO099yIORDER IPToCLoXMeCORGO94]IERR)
CD=CORG06 ¢ (CDRGO9 ~ CDRGOG)®((TR=,06)/(,09=406))

GO 19 250

CALL IBl (SeCLITIe269XMI95:CD6099I0RDERSIPTeCLIXMeCDRGOSyIERR)
IPT (l)=3=]

CALL IBI (S54CLIIvC6¢XMI54CD6129I0RDERsIPTeCL9XMsCDRG125I1ERR)
CD=CDORG09+ (CORG12-CDRGOI)I# (({TR=009)/(+12=409))

60 T9 250

CaLi. IBI (S¢CLIT9260XMIsS9CDO12910RDERIIPTICLIXMICDORG1291ERR)
IPT (1)se]

CALL IBI (5-CLIT¢269XMI5¢CD6159I0RDERYIPToCLIXMICDRG1S¢IERR)
CD=CDRG12 + (CDRG1IS=CDRG12)#((TR=,12)/(.15=,12))

60 70 250

CALL IBl (S5¢CLII1+260XMIoSe¢CDOLS+I0RDERYIPT+CL#XMICDRG1ISsIERR)
CD=CORG1S

IF (TR +GT, «15) WRITE (69205 TR

FORMAT (®OTHICKNESS RATIO=?¢FS.39% IS OUT OF RANGE.
g*/% THE VALUES FOR T/C=,15 HAVE BEEN RETURNED,®)

IF(CL «GT., ,8) GO TO 251

RETURN

CALL COMPUT(DoXMyALToCOResTRAAICDTWCLWCD9CLDES)

. J8CDT
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RE TURN OF POOR QUALITY

END

SUBROUTINE AEROT(XLDeCLeCDeXMoAAZIKEYsTRoCLDESALT+CORyD)

THIS SUBROUTINE 1S DESIGNED TO COMPUTE THE AIRFOIL
CHARACTERISTICS FOR A 16 SERIES AIRFOIL WITH A GIVEN CAMBER,

THIS SUBROUTINE RELATES CL9CDeCL/CDeMACHST/CoAND ALPMA,
IT REPRESENTS THE DATA OF A 16=TXX AIRFOIL,

XM=RELATIVE MACH NO, AT SBLADE ELEMENT
AA=ANGLE 0OF ATTACK IN DEGREES
IKEY1: CL=CL(MACH+ALPHA,»T/C)
: CN=CD(MACHsCLT/C)
:XLD=CL/CD
IKEY2: ALPHA=ALPHMA(MACH«CLT/C)
3 CD=CD(MACHsCL,T/C)
s xLD=CL/COD
TR=T/C

DIMENSION IORDER(2)+IPT(2)4ALPT06(26+9)
& ALPT709(2649)+ALPT12(26499),
§ CLI(D)eXMI(EO)ZALPI(T)
& CLTOG(T426)92CLTO9(Te26)+CLTLI2(T7926)
& CCT09(5+426)9CDT712(5:26)+CDT06(5026)9CLII(5)
DATAC(CLTO6(I9sU)9sU=1e26)01=104)/
0112 «11E0 «128» «133, 0140y 0146, e153 .1579
«117» «075 ¢0109 =o071y =el98¢ =.2459 =.3259 -+349,
~e188y -o10ls -,08ls =,098y =ollby =4202s =¢259: =,280,
03400 0359 «381, «398, 0416, 0424, o44] 0043,
«37Ss 43339 ,26Te 41909 o096y =,013y =a129¢ =,.151,
'00211 0066' 00830 .058' 0050’ «e(0509 =+1369 '0159'
eS5199 25699  ,599y 618y 4649y, 672y L6955 L7005,
«618, 0537. 0“350 .330’ .224' .llat e 027 .015'
e153 «22° e 268, 0225, «202 2074y =4021y =,038,
o715, « 768 «802, «823, «843, «B56, 8749 «B66,
o761 . /9 «592, «505, e418, «331, e 246 « 266,
381> 55 .457' 04310 0402, «231, 21069 0076/
DATA((CLT06(I0J)sU=1926)91=5,7)/
«8529 ,911ls 45479 973, 1002y 1,017y 10275 1.013,
08919 0813’ 073‘9 0655' 05770 3498’ 96‘59 9439'
583y 6559 .661e 628y 43594 L4009 <2559 L1186,
«983, 100630 1.092, 10126’ 101639 1.1829 1,183, 1.168'
10579 49809 o904: 4827y 7519 4674 +615¢ ,621,
o768, .837’ «839, 08070 0757' +539, «372 «e297
101350 1.2010 10252' l|282' 103290 10365. lo339' 1.315.
1.205 1.138' 1,071y 1,005, e938, «B72, «A]18+ «818,
«97S 1.0‘0’ 10036' .9910 «Y43, 0676' 0“919 0603/

&S & WWWNNVN = - -

N~~~V WM

0148,
-0309.

«417,
-s115,

.675'
<076,

«825,
0299,
0963,
«498,

1,126,
689,

102080
2884,



DATAL(CLT09(1eJ)sd=1926)01=194)/

1 «158, 2164 0168, «170, o174,
1 -.085, -.26“’ =642, “0620’ '07799
l '05009 ’.3929 -03219 -03120 '.319.
2 «359s .38B8s L40Ty 4420, 433,
2 «180¢ L0419 =,1259 =.291y =4448,
2 =¢158y «,1159 =,1209 =4125¢ =o132,
3 05509 059¢! 0624l 0644’ o66¢’
3 L4290 4299 W153, 011, =,122,
3 «102¢ L097s 4086y ,076, .066y
4 0734' 0783’ 081" 08370 08569
4 +648 .527’ 03889 02“8' 0130’
4 «322» «313 e 29, 0277, e263
DATA((CLT709(10oU)ed=1026)01=547)/
5 +852y .906s ,958, .,984, 1,016,
S 0754! 0680’ 0597’ 0467' 0337’
S 0512’ 0506’ .489! 0“710 0452,
6 +961y 1,023s 1,097y 1.137, 1.127
6 .879’ 0798’ .717, .620' .500.
6 0711’ .702' 0678' 06549 0630’
7 100960 1.173’ 10231’ 102649 1.2390
T 2799 ,897¢ 8169 o734y <644,
7 08'2’ 08‘9' .827’ .803' .779'
DATA(ICLTI2tIs ) sU=1926)01=]104)/
1 +122¢ o144y L154, L1164, L1641},
1 =¢2900 -0418’ ‘0558’ '0612’ '0625'
1 -¢3229 ‘03249 -.3260 -.328’ '03310
2 .320’ .352’ ‘368' .380’ .366'
2 2ol159 =0245r =,38ly =,459, ~=,478,
2 '0159' -.162' 00166! °.170. ‘01750
3 ,495, ,538s ,559, 575, .568,
3 054y =,083y -,219y =,318, =,.35],
3 0003' --003’ -.009! '00159 -.021’
4 o,684y 7209 ,T748¢ 758, 4731
4 0207' .08“’ -0038' -.119’ '0145’
4 J\87s L1799y J1Tle o162, 4154,
DATA((CLT712(I9J)9J=1026)0]1=5+7)/
S <8199y 879y ,903s ,920, 4873,
S 3729 42729 L172e L09)1y <064,
S 039‘9 -383’ 03700 0351| oa“k'
6 ,936 1,006 1,058, 1.079, 1019,
6 45529 L4539 43569 L281, <2539
6 9577’ .560' .544' .527. .511'
7 10032' 1.0990 101539 10182’ 1.125.
T «6919 593y 495y 402y o377,
7 « 126 .707’ 2689, 06720 0654'
DATALLALPTO6(JgN) aN=149) 0 JU=1s13)/
& ‘8.49! ‘6.7“’ -4098’ ‘3023. '10330
& =84309 =6,6%9 =64,98y ~3,32y =161,
[ 8 '80170 ‘6.590 '5.01' '3-43. '1.830
L =8,029 =6,519 =5,000 =3,49, ~=1,98
& =T7.91¢ «6,469 =5,01s =3.57; =2.12,»
& '7.930 '6.49’ -50050 '30610 °2017’
& '70569 -6.‘5' -5.06' -3067, "2028'
& '7090' '6.50’ -50100 '3070’ -2030'
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0163’
=e849,
-0352’

+420,
-0527,
'.1810

«673,
-21%91

e017,

«844,

0088’

2179,

.997’
0243
¢336,
1.107’
.‘35’
0502'
10193’
0586!
e634,

.103'
‘0593’
=+343

0332'
'04409
-.195'

0529’
-.309'
‘oﬂ41)

o671l
’0101'

ellO’

0'73’
-llSG
-271
0950’
.310'
o417y
100610
¢419’
.548'

083!
0310
.019
=216
-e42y
-o%58
o715,
-oB0y

01400
-'801’
-03690

04020
-0“75'
=4210s

«640
'01750
-e0129

«821y

+ 095,

0119!

«970,
0256’
e253
10057’
0664’
03910
1e147,
.598’
LYY

0051’
-.522'
'0351'

026"
'03399
00193'

04429
-0167'
-.0““'

0573'

.043'

00800

e673
« 255
02160
«850,
04579
03480
098“0
+603,
0468,

3.2"
2445,
1.98'
1078'
10560
139,
117
1,18,

«080,
'07170
-0387.

.348'
'03759
«s2i0s

0605,
o077,
-.029'

« 771

»178,

« 076/

0902'
334,
0194,
l0007'
e529,
02970
10101'
«+6RG,
Bl4/

'00‘“’
-'“13’
-.357’
0146,
‘0226’
-.1950
e3249
-o031,
°.059’
«451,
016“0
« 059/

.572'
«373,
171,
07510
«583,
.283'
«886,
o727y
e 395/

6022'
5.35'
4073'
‘.35.
3-97'
3.79,
3,65,
3.82,

011
-.609'

«285,
'02660

519,
00643,

o710,
0263,

.828,
0467,

«957,
.6“2'

1,055,
.843.

'01670
-.338.

2016,
‘0162!

191,
00019

«329,
01950

0472,
.600'

.652 [ ]
05940

788,
« 737,

B,86,
T7.99,
T35,
6,99,
6,45,
6.22,
6,220
6.““’

91
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L =B,079 =6,599 =5,100 =3.61y =2,13y
& -1095' -6.“2’ -‘.890 -3.37| -1082’
1 9 -7.680 '6.13' '6058’ “3-030 '103"
& ‘7019’ -50639 4,08, '2.520 b2y
& «6,529 =4,999 =3,46¢ -1,86, «80,
DATA((ALPTO6(JoN)IIN=109) 9J=14920)/
& -5092' ‘4.33’ -2.75. "‘.37. l.el’
& =5,34y =3,619 1,80, oTTe 2483,
& ‘4077' '2.72’ ‘035' 1058! 3055'
L =4,529 =2,49y =,18y 1,609 3.60
. “ch! '2088’ =80 l'll’ 30020
& =6,569 =0,14r =1,76, «4le 2419,
& =T7.58y =5,199 =2.79¢ =o31y 1.52¢
L =T7.89y =5,459 =3,01, -e58, 1.45,
& “70669 “5023’ ‘2.82' -0320 10700
& -7.49’ '5.05' -25610 -.039 1098'
& ~6.61 ‘3097’ =1.19 le61y 4,00,
1 ‘6.29' -3.04’ 0339 3.260 60‘7’
LS -5098' ‘2.68’ 0070 4025. 7.949
DATA(C(ALPTO9(JsN) siN=109) sU=1913)/
& -9.550 ‘7.560 -5.519 ‘3.58' ‘1057'
§ -9.06; ‘7.25' ‘So‘b' “3.63' -1.88.
& '8.75' -7.089 -Ss“lO ‘30739 -20060
& 8,56y «6,969 =5,36, =3,76, =2.16,
L =8,43s =6,89, =5434y 3,80, =2,25
& =8,38s «6,829 =5,2T¢ =3,71y =2.16,
& -80120 -6.609 -5.07' '3.549 -2.02.
8§ =7,58, “6.09' =4,60, '30109 -10600
& °7000' -SOSA’ -“.08' '2.62, -l.OZo
L =6,389 =4,87y =3,364 «1.,84, <=,23,
R =4,89 =3,58, AL e 15, el
& '30749 °2.470 -1'100 0“09 2011’
L =2,669 =1,40¢ =,07y 159, 3.39,
DATA((ALPTO9(JyN) sN=199) yJU=14426)/
& -10710 -.481 .97' 2.68' 6'¢n710
& =1.26» '.059 1037' 3045, 506“0
& '1050' -017' 1030' 3.30' 5.53.
& ~2.15 ‘-839 0600 2.28¢ 4,68,
& -2.780 -1051' -.ZB! 1043’ 30360
& ”30“29 -2.25’ -.780 0899 2.820
L -“0069 '2.61’ -092' ¢95, 2090.
& '4o7°! '2.80' '033! 10100 30090
£ =4,94y =2,809y =,76y 1,23, 3,27,
& =4,8T7¢ =2,73s «,6Ty 1,364 3,45,
& -4.56. -2.22' -.l7' 2.27. 4.77'
§ =4,39y =1,90 o189 3.21s 6,15,
.9 "015' “1089’ .55' 4.12’ 7'76'
DATA((ALPT712(JeN) oN=199) 9 J=1e13)/
L «9,27¢ «7,259 =5,239 =3.21y =1.09
& -9.23 7,31 ‘5038’ =3,46, ‘10480
LY -9.18' -7.31’ -5.4¢’ -3057’ -1966'
& -9022' -7.37’ °505?’ '3.67' -1079'
& -8.85' 07.009 -5.260 ‘30“7’ -10659
& =8,39 '6065' '40909 -30159 -10310
L =8,239 =6.369 «4,480 =2,60, =447,

€O
[t

-e58¢
’015’

0899
2.11'
327

40269
5.16.
5082’
577
5.07'
40180
3-45.
3.‘00
3-72'
4,07,
6,89,
90830
11072'

0549

006y
-e22y
-039'
'055’
"58.
'0340
=04y

+ 85,
1.56’
2095,
‘.05.
5.7“,

7.399
3019!
A.03,
6,89,
5.52’
4088!
4,96,
5.170
5.419
5,66,
T.48,
90‘0'
11410y

1011’
268,
063,y
027y
+39,

1000'

2.54,

10670
2.60’
3.81’
‘.780
5069'

6052’
7027!
7.82»
T+82
Teléy
60310
5.59»
5.56,
5092'
6.389
9.810
13.19,
150499

3e12
Ce28y
I.RS’
1.62
1462
10499
1.779
2ebby
3.53,
4474,
6,049
7.68'
Y,160

10,17
10.33.
10,62
90390
70570
Tells
7033'
7.6“0
74960
8,289
10,52
12.650
l“.6o.

3072'
3,03y
2467
2052’
2097’
4431
EPY YY)

4.‘5'
5631
6025’
7015!
Te96,

8.66’
9.29’
9.799
9.85'
9419
802"
7.61'
7.63’
8es10
8.65’
12073'
16,55,
190260

6.58'
5.61¢
“0609
4021!
3.80,
‘.059
4469,
5.87’
6.8R,
8042'
10,08,
11.72»
12,67,

1294,
13,48,
13.22,
11.89'

9.56’

9.59,
10,05,
100320
10,64,
10097'
13.5%,
150900
180020

7,33
5.91
50259
501
SeT4,
6090’
8024'

Te04,
7493,
8.78,
9.54,
10.19/

10.60.
11.31,
11.76,
11.88,
1124,
10.17,

9.58,

9,66,
10,27,
10,92,
15.65,
19092.
23,04y

9.54,
R.36,
7.54'
6,99,
T.30,
9.16,
10.11,
10,96,
12.42,
16,12,
15,76,
16,18/

15.,72¢
16,13,
15082!
14439,
11055'
12.07,
12,78,
13,01,
13,33,
l3.65'
16,58,
19.15,
2l.%46/

11,50,
10,17,
8.99,
8,35,
9,42,
10,50,
11.22,



‘7075'
-6055’
=5.260
3,79
2.2
=1s169

TP >

5,64
”4.36'
=2.97¢
-lo“’
021’
1019’

'3.54’
-20170

'06‘!

099I
2436,
3013!

DATA((ALPT12(JsN) oN=]

-.77'
~1+3%
-2.67’
=3.,86
4,70
-4.96’
-4.94'
-4.939
-4.91'
'“088|
-‘077’
-4062’
‘4.53’

i ol ol ol ol ol ol ol ol ol ol

1.“7'

1.059

-038’
=175
-20‘3!
-2050'
‘2047’
=24439
-2038’
-2.32’
‘2007’
-2009’
=2,000

3.39,
2-9‘0
1.59’
e32y
'.010
'004’
0039
e10,
017’
0240
.54'
o7l
«92

-1039'
e13
191,
3,23,
‘.31'
5415,

1.20,
2.99’
4.310
Seély
6.65,
7.97!

99)9J=164926)/

5.46'
‘087'
3.48,
2634,
2005,
2¢130
2021.
2029,
2039,
2048,
3.12,
3.76’
4.52’

8037’
7«65,
5.4"
40260
40000
4407,
4,19,
403‘0
60519
Go6T,
S5¢77,
6487,
8+09,

DATA((CDT06(1eJ)eJ=1926)91=145)/

+ 0265
00350!
«0766
00177!
002599
e 0671
« 0080
«0157,
00739'
00067!
00112’
008479
000679
001391
51349'

DA S & & W WN NN e s

02829
003939
00782’
00183'
00308’
00709!
000829
«0201
007849
« 00680
« 0136,
.0901 9
00068’
«0187
.1470’

002880
e 0435,
« 0798,
001850
00356'
00747'
« 0085,
002“0
« 0817,
« 0069,
«0195,
009536
00068'
+ 0263,
01560'

« 0291,
+ 0683,
+ 0805,
00186’
00402’
20774,
« 0086,
«0300,
008519
«0069,
« 0267,
+1006,
« 0069,
« 0389,
«1621,

DATA((CDTO09(19.))2J=1926)91=]

0245,
004889
00983’
001609
0355,
« 0805,
«0093,
l0283’
09259
e0076
00241’
01148y
e0077y»
00253
01644,

MRS S WWWN NN -

00304y
00537(
01023'
00170’
GO“OZO
0855
00096'
00334y
00930'
00078,
303019
01233'
0077
00360’
018139

+0333,
«+ 0586,
01042!
«0189,
‘0“50'
008980
001009
003970
01034'
+0078,
2036 .
01285!
00078'
:04819
.19570

«0348,
006350
«1060,
002000
« 09502,
00909’
«0102,
«0470,
«1068,
«0078,
+ 0423,
«1336,
20079,
e 0602
« 2029,

00294,
e 0535,
00312’
00187’
00447,
<0797,
«0090,
00374,
« 0875,
e 0069,
.0349’
01047,
000690
¢ 0547,
«1681,
»5)/
00363'
e 0684,
01063'
«0211,
e 0553,
« 0918,
00104,
00562’
«1083,
«008],
005280
21388,
00080’
00723'
2101

NDATA((CDT12(19J)sJ"1026)91=1e5)/

1 #0221y
1 006060

«0315»
006669

00362.
« 0734,

«0386,
+0802,

20426,
00872'
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4,31
5.42'
6.69’
80100
9,49,
11.27,

11,60,
11032’
T.96,
6.249
60080
6.31'
6.54’
6.77'
7001!
Te24y
80799
10,20,
11066!

« 0296,
00586’
007‘9’
«0185,
« 0493,
«0778,
« 0094,
.0448’
20920,
00070’
0 0466,
e1223,
00069!
«0719,
019989

00374,
« 0733,
01021'
00217,
« 0604,
« 0907,
«0106,
00617’
«1084,
«0083,
» 066°
«1492-
« 0082,
«+ 0899,
e 2435,

00454’
00952;

6,73y
8018’
9-57'
10096'
12033'
14058'

14.82!
14099'
100700
9.01’
8.88’
9003’
9.27’
90539
90779
10.04'
11085’
13.530
15,230

e0297,
« 0637,
0600,
« 0189,
005¢°'
« 0684,
«0100,
00529.
009110
«0073,
00588’
013710
00074,
00889!
023009

00386’
«0790
«0878»
’0225'
00655’
008539
«0128¢
+ 0694,
.10.)30
|01°5'
2UB802¢
015290
.01100
01097!
«?569,

.0492.
01032'

9.690
11.12
120450
13081!
15.l6'
17.86,

18.05'
18.660
13.44,
11.79,
11.680
11.76’
110990
12,299
12.52’
12084’
1“0900
16087’
18.80'

00300'
+0689,
00497,
00199’
« 0588,
« 0582,
.0109o
006159
«0901,
«0081,
« 0691,
.15129
« 0084,
01051!
« 2478/

«0410,
0085“0
006960
« 0261,
«0705,
007300
e0179,
« 0779,
0102“’
o°133'
« 0936,
«1551,
+ 0158,
+1295.
e 265

«0530,
01112y

120650
14,06,
15,32,
16,67,
18,00,
21.19/

21 .27'
22.33,
16,18,
16,57,
1‘0‘80
14,48,
140710
15,05,
15.28,
15,64,
17,95,
20,20,
22,38/

«0317,
20740,

«0221,
00633.

00126'
0587,

« 0092,
20769,

20109,
1208,

00439,
«0919,

0304,
« 0755,

002319
« 0859,

«0180,
1042,

e 0205,
.1475,

00568'
1196,

93



1000

10

20

94

01283|
001309
00470’
01272
«0110
.04189
+1350
« 0099,
.0378’
015689
00099’
00‘99’
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013710
+0146
00544
e1348
00113’
00505'
01‘47'
00099’
¢0¢769
01696’
00099’
e06H1

014“1'
3015"
« 0620,
01¢23’
«0118y
+ 0594,
015419
00099’
00574!
01778.
«0099,
« 0836,

.1457'
00161!
¢07°9!
01“80’
0120,
«0709,
1589,
90099’
007019
01861'
00399'
01023
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014735,
e0176,
008070
«1504,
«0128,
« 0825,
«1637,
+ 0099,
+ 0849,
1909,
00103'
«1193,

01408,
0195,
« 0905,
01“7"
+0150,
+ 0940,
016000
001100
« 0997,
01992|
20126,
01367,

e1201
« 0242
«0998,
12529
002010
«1044,
« 1469
001620
011470
.1923’
00182’
015080

009360
00325'
«1091,
009900
00265'
011‘80
0132"
002229
012979
01824'
00239’
01637'

+ 0403,
01184,

003309
01253’

002860
ol‘s‘ﬁ

« 0367,
e 1766,

8
3

1891y 42012y 2136y ,2265, 42366y 2764y ,2948s ,3025/
DATA(XMI(J)'J=l026’/030059069065’0790725’07500775’
¢B9e8259,859eB75969900¢9259¢959:975914041.02591,0501,0759
101’1012501.150103010450106/
DATA(CLI(J)OJ=199)/'04O‘029000002'.4,c69080100’102/
DATA(ALPI(J)9J=19T)/=6.09=2.0006092e014,0:6,0¢8,0/
DATA(CLII(J)'J=195’/090902106006908/
TORDER{(1)=10RDER(2) =]
IPT (1) = =}
IF (IKEY L,EQ. 2) G0 TO 1000
IF (TR o+LT, «06) GO TO 1
IF (TR +GE, ¢06 ANDe TR LTs o09) GO TO 2
IF (TR «GE, ¢09 ,ANDes TR +LTe 12} GO TO 3
IF (TR «GE, ¢12) GO TO 4
CALL IBI (T7+ALPI+26eXMIoT73CLTO069I0RDERIIPT9AAIXMyCLFTO0691ERR)
CL=CLFT06
GO TO 400
CALL IBI (7:ALPI+269XMIo79CL7069yI0ORDERSIPTsAAWXMICLFTO069]1ERR)
IPT (1)=-]
CALL IBI (TosALPI9269XM]l o 79CLT09yI0RDEROIPToAAsXMyCLFTN9e(ERR)
CL=CLFT06 + (CLFT09 = CLFTO06)®((TR=,06)/(.09=,06))
GO TO 400
CALL IBI (74ALPI+269XMIoT9CLTO099IOPDERWIPTsAA9XMICLFTO09¢1ERR)
IPT (1)=-]
CALL IPFI (T4ALPI9v269XMIoTsCL712¢I0RDERWIPToAAXMsCLFTLI241ERR)
CL=CLF 09+ (CLFT12=CLFT09)®((TR=409)/(.12-,09))
GO0 TO 400
CALL IBT (7,ALP1+26eXMIoToCLTI25I0RDERIPToAAXMICLFTL291ERR)
CL=CLFTI12
GO TO 400
CONTINUE
IPT (1l)=-1
IF (TR +LT, «06) GO TO 10
IF (TR oGE, 06 ANDs TR LLTe «09) GO TO 20
IF (TR «GE, 09 ,AND. TR ,LT. o12) GO Tn 30
IF (TR +GE, «12) GO TO 40
CALL IBI (269XM1e¢9eCL 19263ALPT069I0RDER,IPToXMeCL9AAOG,yIERR)
AA=ZAAQG
GO TO 400
CALL IBI (269XMI99sCLIP69ALPTO5910RDERSIPTeXMyCLIAAOSYIERR)
IPT (1) = =]
CALL IBI (26¢XMI99¢CLTI92€+ALPTO94IORDER iPToXMeCLWAAO99IERR)
AA=AAQ6 ¢+ (AAD9 = AADGI®((TR =+06)/(09=,06))
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GO TO 400
30 CALL IBI (269XMI999CLI9264ALPT099IGRDER,IPToXMeCL2AAO9s IERR)
IPT (1) = =1

CALL IBI (269XMIs99CLI9269ALPTI2yI0RDERIIPTeXMyCL9AAL2, ERR)
AA=AAD9+ (AALZ2=AAQ09)#( (TR=e09)/(412=4,09))
GO TO 400
40 CALL IBI (269¢XMI»99CLI3269ALPT1I29I0RDERIIPTeXMoCL9AAL2sIERR)
AA=AAL12
400 CONTINUE
IPT (1)=2-])
IF (TR LT, «06) GO TO 11
IF (TR oGEs. ¢06 oANDe TR LTs «09) GO To 21
IF (TR oGEo, 009 JAND, TR +LTe ol2) GO TO 31
IF (TR «GE, «12) GO TO 41
11 CALL IBI (54CLII9260XMI454CDT7069I0RDERIIPTyCLIXM9CORGOG6s IERR)
CDO=CDRGO6
WRITE (6,206) TR
206 FORMAT(®0THICKNESS RATIO=®,FS5,39% IS OUT OF RANGE.
L#/% THE VALUES FOR T/.3,06 HAVE BEEN RETURNED.#®)
GO TO 250
21 CALL TRY :5,CLI19269XM1459CD7069 JORDERSIPT+CLsXM9CDRGOGe IERR)
iPT (1)==1
CALL IBI (5¢CLIT9260XM]I3S54CDT099 IORCERIIPToLLoXMeCDRG0O9yIERR)
CO=CDRGO6 + (CDRGOY « CDRGOG)T((TR=,06)/(+09=,06))
GO T0 250
31 CALL IBI (SeCLIT926eXMIsS¢eCDT099 IORDERYIPTsCLoXMeCDRGO099IERR)
IPT (l)=e]
CALL IBI (SeCLIT926eXML45,CD7129I0RDERIIPTeCLIXMsCORG12+IERR)
CO=CDRGO9+ (CURG12=CNRGOF)*( (TR=e09)/(e12=,09))
50 Y0 250
41 CALL IBI (S¢CLIT1926eXMI4S5¢CDT129I0RDERYIPToCLIXMNICDRG129IERR)
CD=cDRrG12
IF (TR «GT, «12) WRITE (6+207) TR
207 FORMAT(#0THICKNESS RATIO=®#4F5.,392 IS QUT OF RANGE,
g#/% THE VALUFS FOR T/C=,12 HAVE BEEN RETURNED.#)
250 IF(CL «GT. .8) GO TO 251
RETURN
251 CALL COMPUT(DeXM, ALTyCORyTRyAASCDToCL9CDoCLDES)
C0=CDT
RETURN
END

SURROUTINE IBI(NXeXeNYeYoMAXFoFsIORDERIPTeX0sY0sZs1ERR)
C
c 4
Cattattptastatabadatptottpttabat sdadas XTI I I YT YTy FY Y F XY FYT T XY Y Y Y ¥
Co
Ce# PURPOSE
Ce
Ce FIRST OR SECOND ORDER LAGRANGIAN INTEPOLATILY FOR A BIVARIATE
Ce FUNCTION Z = F(X0sY0), THE ORDER OF INTERPOLATION IN THE X
Ce DIRECTION MAY DIFFER FROM THE ORDER IN THE Y DIRECTION, VALUES
ce IN THE X AND Y ARRAYS NEED NOT BE EQUALLY SPACEDs NOR DO THE X
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Ce
Ce
Ce
C#
Ca
ce
Ce
Ce
Ce
Ce
Ce
ce
Ce
Ce
Ceo
(o)
Ce
Ce
C#

Ce’

Ce
Ce
ce
g_;w
Ce
[of
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Cce
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Ce
Ce
Ce
Ce
Co
Ce
Ce
Ce
Ce
Ce
Cu
Ce
Ce
C#
Ce
Co
Ce
Ce
Co
Ceo
Ce
Ce
Ce
Ce
Ce
Ce
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P

AND Y ARRAYS REQUIRE THE SAME NUMBER OF ELEMENTS. THE X AND Y
AFRAYS EACH REQUIFE AT LEAST TWO ELEMENTS FOR “IRST ORDER INTERP-
OLATION AND AT LEAST THREE POINTS FOR SECOND ORDER INTERPOLATION.
F MUST BE KNOWN AT THE NODE PUINTS (X(I)sY(J))a

THE PROGRAM USES INTERNAL POINTERS IN THE X AND Y DIRECTIONS

TO BEGIN SEARCHES. THESE POINTERS CONTAIN THE INDICES OF THE X

AND Y MESH LINES NEAREST THE PREVIOUS (X0,Y0)e THESE POINTERS

ARE USED TO MINIMIZE THE SEARCH TIMES BASED ON THE PREMISE THAY

IN SCIENTIFIC INTERPOLATION SUCCESSIVE POINTS TO BE INTERPALATED

WILL BE FOUND IN THE SAME OR NEARBY GRID RECTANGLES.

USE
CALL IBI(NXsX9NY9sYoMAXFoF o IORDERyIPTeX0sY00ZyIERR)
PARAMETERS

NX~ewe=AN INPUT INTEGER SPECIFYING THE NUMBER OF DATA POINTS FOR
THE FIRST INDEPENDENT VARIABLE.

Xee=ea=0ONE INPUT INDEPENDENT VARIABLE ARRAY DIMENSIONED AT LEAST
NX IN THE CALLING PROGRAM, UPON ENTRY TO IBI, X(I) MUST
CONTAIN THE I-TH VALUE OF THE FIRST INDEPENDENT VARIABLE
AT WHICH THE FUNCTION IS KNOWN,

X MUST BE STRICTLY INCREASINGs X(I¢1)>X(I)e

NYe====AN INPUT INTEGER SPECIFYING THE NUMBER OF DATA POINTS FOR
THE SECOND INDEPENDENT VARIABLE,

Yeeee==THE OTHER INPUT INDEPENDENT VARIABLE ARRAY DIMENSIONED AT

C LEAST NY IN THE CALLING PROGRAM, UPON ENTRY TO IBIs Y(J)
MUST CONTAIN THE J=TH VALUE OF THE SECOND INDEPENDENT
VARIABLE AT WHICH THE FUNCTION IS KNOWN,

Yy MyusT BE STRICTLY INCREASINGs Y(J+1)2Y(J).

MAXF===AN INPUT INTEGER GIVING THE MAXIMUM ROW DIMENSION OF F IN -
THE CALLING PROGRAM, -

Feeeme~s=THE INPUT TABLE OF DEPENDENT VARIABLE (FUNCTIONAL) VALUES
DIMENSIONED F(MAXFsNY) IN THE CALLING PROGRAM, ACTUALLY
F MAY HAVE MORE THAN NY COLUMNS BUT NOT MORE THAN MAXF ROW
UPON ENTRY TO IBls F(leJ) MUST CONTAIN THE FUNCTIONAL
VALUE AT (X(I)eY(J)),

JORDER=AN INTEGER INPUT ARRAY OF INTERPOLATION ORDERS. ODIMENSION
IGRDER(2),

I0RDER (1) ==0RDER OF INTERPOLATION FOR X,
IORDER(2)==0ORDER OF INTERPOLATION FOR Y,
=) FIRST ORDER INTERPOLATION,

22 SECOND ORDER INTERPOLATION,
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IPTe~e=AN INPUT/0UTPUT INTEGER ARRAY WITH THE FOLLOWING FUNCTIONS‘

OIMENSION IPT(2).

= =] WHENEVER A NEW X OR Y ARRAY IS INPUTs THIS

1
4
INPUT==INITIALIZATION OF IBI AND CHECK ARRAYS X AND Y, '
‘
‘
‘

VALUE

GF IPT(1) SHOULD BE SPECIFIED BY THE

USER TO INITIALIZE IBI AND CHECK THAT ARRAY

X IS STRICTLY INCREASING WITH AT LEAST NX '
POINTS AND ARRAY Y IS STRICTLY INCREASING HITH
AT LEAST NY POINTS,.

- JTPUT=INDEX POINTER,

IPT(1)=THE

= K

IPT(2)=THE

= J

Y0ee===THE INPUT Y POINT

X INDEX POINTER,

INDICATES THAT ABS(X0=X(K))<ABS(X0=X(]1))
I=1veeeoNX I"K, THAT ISe X(K) IS THE ‘
NEAREST MESH LINE TO X0. IF
EXTRAPOLATION WAS USED (IERR=-3) IPT(])
=0 ON RETURN IF X0<X(l) AND IPT(1)=NX IF
X0>»X(NX), ON THE NEXT CALL ¥ IS USED as
THE INDEX OF X WHERE THE SEARCH FOR X0
BEGINS.

Y INDEX POINTER,

INDICATES THAT ABS(YO0=Y(J))<ABS(Y0=Y (1))
I=)veecesNY IWJy, THAT ISy Y(J) IS THE
NEAREST MESH LINE TO YO. IF
EXTRAPOLATION WAS USED (IERR==3) IPT(2)
=20 ON RETURN IF YO<Y(1) AND IPT(2)=NY IF
YO>Y(NY), ON THE NEXT CALLe J IS USED
AS THE INDEX OF Y WHERE THE SEARCH FOR
Y0 BEGINS,

WHERE INTERPOLATION IS DESIRED,

WHERE INTERPOLATION IS DESIRED,

Z======THE QUTPUT INTERPOLATED VALUE OF THE FUNCTION AT (X0sY0),

Z=F(X0s9Y0),

IERR=-==INTEGER OUTPUT ERROR COCE GENERATED AND RETURNED BY IBI,

> 0 NORMAL RETUPRN,

NO PROBLEMS ENCOUNTERED.

z=] THE X OR Y ARRAY ¥AS NOT STRICTLY INCREASING,
nNO INTERPOLATION PERFORMED,

z=2 INSUFFICIENT VALUES IN X OR Y TO PERFORM THE ORDER OF

INTERPOLATION
INCORRECTLY.

¢ -~

REQUESTEDy POSSIBLY USER INPUT NX OR NY
NO INTERPOLATION PERFORMED.,
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Ce z==3 EXTRAPOLATION USED., THE VALUE Z RETURNED MAY BE QUITEe
Ce INACCURATE, bl
Ceo [
Ce ==4 JORDER{1) OR IORDER(2) NOT CORRECTLY INPUT BY USER »
Ce AS 1 OR 2, NO INTERPOLATION PERFORMED, .
Cu »
Cs THE USER SHOULD TEST IERR ON EACH RETURN FROM IBI. *
Coe -
C* REQUIRED ROUTINES .
Ce »
Ca MONOs FINDERe LAGRAGy INDIXR, .
Ca .
Ce .
C* AUTMOR/IMPLEMENTER )
Ce -
Ce Se BAUDENDISTEL/G.W, HAIGLER. ]
Ce -
Ce |LANGUAGE »
Ce ™
Ce FORTRAN, »
Ce -
Cs DATE RELEASED S
Co [ ]
Ce AUGUST 15, 1973 »
Ceo ™
C#* LATEST REVISION .
C» [ )
Ca AUGUST 15, 1973 *
(of - 2
(I T F YT LY YT T L LTSI YT T TT YL T TTTIT Y YL TTOLY TET LTI TTTY TTY Y FEEes
Cc 181 15

DIMENSION X{(1)oY(1)sF(MAXFol)oeP(3)eS(3)sIPT(2)9]I0RDER(2)
c

IF(IPT(1)eNE=1)GOTO 10
C
C INITIALIZE AND CHECK XsY ARRAYS ARE STRICTLY INCREASING,
C

1ERR=~1

IF (MONO(NXoXoIPT(1))eLTL,O0)RETURN

IF(MONO(NYoYs IPT(2))eL’ ")IRETURN

IPT(1)3IPY (2) =1
C
c CHECK THAT JORDER(1) AND IORDER(2) ARE 1 OR 2 ONLY,
C

10 IERR==4

IF(IORDER(1) eNE,1,ANDIORDER (4) « NEo2)RETURN

IF(IORDER(2)eNE,1 . AND,JORDER (2} « NE.2)RETURN
C
(o CHECK THAT THERE ARE SUFFICIENT POINTS IN X ARRAY TO D0 IORDER{})
C INTERPOLATION AND SUFFICIENT POINTS IN Y ARRAY TO DO IORDER(2)
C INTERPOLAT ON,
C

IERR==2
IF(NX=1,LT.I0RDER(1))RETURN
IF(NY=1.,LT,TORCER(2))RETURN
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SEARCH FOR THE X AND Y MESH LINES NEAREST TO X0sY0 AND RECORD
THESE INDICES IN IPT(]1) AND IPT(2),

CALL FINDER(X0¢XoIPT(1)9oNXoeMeIERR)
CALL FINDER(YOoYoIPT(2) oNYoNsIERR)

OBTAIN INDICES FOR Y DIRECTION INTERPOLATION TABLE LOOK UP,

CALL INDIXR(IPT(2)»IORDER(2)9Y0eKLoKRsYoNY)
KMaKL+]

DETERMINE THE LAGRANGIAN INTERPOLATING COEFFICIENTS FOR Y
DIRECTION INTERPOLATION.

CALL LAGRAG(YOsY(KR) oY (KM) o Y(KL)+PsIORDER(2))
OBTAIN INDICES FOR X DIRECTION INTERPOLATION TABLE LOOK UP,

CALL INDIXR(IPT(1)9IORDER(1)5X0sLLsLReXoNX)
LM=LLel

DETERMINE THE LAGRANGIAN INTERPOLATING COEFFICIENTS FOR X
DIRECTION INTERPOLATION.

CALL LAGRAG(XOeX(LR) o X(LM)oX(LL)9SsIORDER(1))

COMPLETE LAGRANGIAN INTERPOLATION 8Y COMPUTING THE DOUBLE SuM
OF PRODUCTS.

2=0,

LP1=0

DO 30 I=LL.LR
LPI=LP1+]

SUM=0,

KP1=0

DO 20 J=KL,,KR
KP1=KP1+1

SUM=P (KP1)aF (1) +SUM
Z=SuMeS (LP1) +Z
IF(1ERR.GE,0) RETURN
IPT(1)=M & IPT(2)=N
RETURN

END

SUBROUTINE COMPUT (DeXMeALTeCOReTRoALPHASCDsCLoCDINPUTCLDES)
DIMENSION CDARAY(1151)9CLARAY(6+¢9),CLMXAR(10+12)

DIMENSION ALPHAO(11) eRN1(3)oCLDSIN(S) oDELALR(1093)sALCLMX(10+4)
DIMENSION IPT(2),IORDER(2)

DIMENSION TRO(10)sRNO(12)9sCLMAXO(6) +DELALD(9)

DATA ((CDARAY(IoJ)oI= 1911)eJd=lel)/ 0,004 0.00s 207, 29,
l 042' 053’ 067' 0810 0900 1015’ 1028/
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DATA ((CLARAY (KoL) oK=196)9L=1e9) 7/

1 0800y 0,980¢ 11,2009 11,4009 11,6009 1.800,

2 1.0800 102900 1.380' 1,540’ 1.7700 109850

3 1.2009 1,345s 1,415y 1.565s 1,790y 2,010

4 1.200. 1.330’ 10405’ 10550’ 1.7700 109900

S 1.180s 1,305, 11,3809 1,520 1,745y 1,960,
6 1.1759 142909 1,365 11,5059 1,725s 1.940,

T 11709 12809 1.355¢ 11,4959 1,710, 1,925,

8 10170’ 10270’ 10345’ 104900 107000 10915'
9 11709 1.260s 1,335¢ 11,4809 1.690¢ 1,905/

DATA ((CLMXAR(MyN) oM=1+10) sN=1912) /

1 7500 «7500 27509 o752s oT7€ls L7909 +B209 o832y 8460 4840,
2 o750 27509 ¢7509 o760 e71Ste «835, e8600 +870, o872, o870
3 «750s «T7509 7600 780, o840l e « 895, «920 « 930, 2930, «920
& .750’ .750. 0760’ .799' .90(' .965. .9909 1.0009 10000' .990'
S ¢750¢ 7509 o760¢ 800 «9F0s 1,06450 10759 1,0789 1.0634 1.040,
6 oT5(¢ «750s o768y o825¢ 1,100 11100 1.1409 1,120, 1.1200 1.080,
T o750y «T509 7709 o850 1,380 1,205¢ 1.2409 1.235s 1,200 1,135,
B 7600 o760y «B8B20s oB70¢ 1,1109 1.245s 1.2809 1,270y 1,230y 10160,
9 oT70s o¢77Se «795¢ 49059 1.1859 1.2659 13009 1.2909 1,255y 1.200,
2 ,800y <800y ¢825s ¢950s 1.175¢ 1.,2859 1.3209 1.3209 1.3009 1.270,
1 <800 +800s «870s <9959 1,200s 1,300y 1,335y 1.260s 1,330, 1,315,
2 .815, .820. 09459100950 1.2‘5! 1.3509 103800 103750 1.3600 10350,
DATA ((DELALR(IeJ)eI= 1e10)9J= 143) /

l '2-20 '105' ‘l-l’ -102’ -2-3’ -4., -4.' =Geo -6.’ -4..
2 Oeo 000 -.6' ‘1029 -1019 -.2' Qoo °02! '107' '“o!
3 0.' 0.0 0.’ ode 1.059 065. Oes =o20 ‘137. -4,/

DATA ((ALCLMX(IsJ)eI=1010)0eJ=194) /

1 99 ey Fe5s 1090 13es 15.39 16,44 19,0 18,29 20400
2 10.' 10.9 10.29 11.50 14020 1600 17a' 1707’ 1900 1008.
3 12,0 1lay 1ley 12630 14,8y 16069 1748y 18,79 2009 21,8,
4 1108' 11.69 11060 13.9 15050 17039 1805' 19050 20.6' 22.“/

DATA AN1 /1,9 3.0 9,/

DATA CLDSIN / 0.‘ ol ol .h/

DATA TRO / 04y o06¢ o008y o109 <129 olGs ol6p 18,

1 .20y .22/

DATA RNO 7/ 1e0¢ 1e29 laby L1e69 1.,Ry 2,09 2590 3400

1 4,00 5,00 640s 9,0/

DATA CLMAXO / e8s 1e0s 1e29 labe 1e5¢ 1,8/

DATA DELALO / 0o 4,0, Bes 1249 16,9 20e9 78,40 28B4

1 32./

DATA ALPHAD /049 Sev "0er 15ey 2049 25.¢ 3049 359 40,0

1 650' 50./

TORDER(1)= JO4DER(2)= 1

CALL ATMOS (ALTsRHO#S0SsT)

V= XM#S0S

CHORD= COR®D/2.
BUT MU SHOULD BE DIVIDED 8Y 1 MILLION

XMUU= MU

ALSO REYNOLDS NUMBER WILL BE 1 MILLIONTH OF ITS ACTUAL VALUE

XMUU= (o 1E=09)#,3170#T2#],58734,7/(T +216,)
RN= (RHO®V&CHORD) /XMUU/ (L1E 0T7)

IPT(1)=
CALL 1IB
IPT(1)=
CALL 1B

-1

I (109TRO912+3N0» 10+CLMXAR JORDERYIPTsTRyKNoCLMAX,IERR)

-1

T (10sTRO93I«RN1910sDELALR IORDERWIPTTRyRNy
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IPT(1)= =)

CALL IBI (10¢TROs&+CLDSINS109sALCLMXe IORDER,IPT,
1TRICLDESsAPCLMX s IERR)
ALPCLM= APCLMX +DALPRN
DELALP= ALPHA -ALPCLM
IPT(1)= -]
IF (OELALP.LE«0.0) GO TO 48
WRITE(60400)ALPHA
FORMAT (208 ¢F6e39®* IS AT OR BEYOND STALL.®/)
CALL IBI (6+CLMAX0994DELALO,6sCLARAY»IORDER IPToCLMAX e
1DELALPsCL « IERR)
IPT(1)= =}
CONTINUE
IF (ALPHA.LT.8.0) GO TO 50
CALL JUNI (119114ALPHAO.19CDARAY, JORDERALPHAIDELCDyIPTyIERR)
CD= CDINPUT +DELCD
RETURN
CONTINL =
CO= CDINPUT
RETURN
END

SUBROUTINE ATMOS(ALT9RH09S0SeTO)
INPUT:
ALTITUOE IN FEET3 GEOPOTENTIAL,
OUTPUT:®
TO= AMBIENT STATIC TEMPERATURE, DEG.sR,
PO= AMBIENT STATIC PRESSURE. PSF,
RHO= AMBIENT STATIC DENSIVY, SLUGS/CUBIC FOOT.
S0S= SPEED OF SOUND IN FEET PER SECOND,

DELTT=0.0

XL=0.003567

T00=518,69+DLELTT

TO=T00%(1,0=-XL*ALT/T00)

IF(ALT«GT,.80000,0) WRITE 300

FORMAT(1HO,50N BECAUSE THE ALTITUDE IS GREATER ThHAN 80 000 FEET,/
161H CALCULATIONS CANNOT BE CARRIED OUT WITH SUFFICIENT ACCURACY,)
IF(ALT.GT,36089,0)T0=700%0,7518
P(G=2116,2%(leV0=XL2ALT/TG0)a55,259805

IF(ALT«GT 35089 ,0)P0=470.85632(EXP((36089,0=-ALT)/(53,32T0)))
RHO=P0/ (53,3%32,2¢T0)

SO0S=SQERT(1.4%53,3232,2%70)

RETURN

END

FUNCTION MONO(MsVAR,IPOS)

C FUNCTION MONO CHECKS TO INSURE THAT THE SEQUENCE VAR IS STRICTLY
INCREASING, IF VAR IS A STRICTLY INCREASING SEQUENCE MONO RETURNS

C
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C A POSITIVE VALUE. IF VAR IS NOT A STRICTLY INCREASING SEQUENCE
C MONO RETURNS A NEGATIVE VALUE AND THE INDEX OF VAR WHERE VAR(N)
C WAS NOT STRICTLY INCREASING.
c
C Mea=eTHE NUMBER OF ELEMENTS IN VAR,
c
C VAR=«THE X,Ye¢ OR Z ARRAY PASSED FROM IBI OR ITRI.
C
C IPOS=IPT{)1) +IPT(2)9s0R IPT(3).
C

DIMENSION VAR(M)
c

MONO=1

K=M=]

DO 10 L=1lsK

N=Le]

IF(VAR(N)=VAR(L) ,GT,0,)GOTO 10

MONO=~1

IPOS=N

10 CONTINUE
RETURN
END

SUBROUTINE FINDER(SsVARsIPOSsNBNDs IFeIERR)
FINDER DETERMINES THE INDEX OF THE XsYe OR Z ARRAY(VAR) NEAREST TQ
X09Y0e OR Z0 (S)e IF S<VAR(1l) OR S>VAR(NBND) IERR==3 ON RETURN
AND IF CONTAINS A ¢ OR NBND ACCORDING TO THE SITUATIONy WH™ _E
1P0S RETURNS A 1 OR NBND,
S====X0sY0ys OR ZO,
VAR==XsY, OR Z,
IPOS=IPT(1)+IPT(2)y OR IPT(3)s THE INDEX OF VAR NEAREST 70 S.
NBND=-THE NUMBER OF VALUES IN VAR,
IF==<IP0S IF VAR(1)#SBVAR(NBND),
0 IF VAR(1)>S,
NBND IF VAR(NBND)<«S,.
1ERR=0 IF VAR(1)®S®8VAR(NBND) .

-3 IF VAR(1)>S OR VAR(NBND)<S,

OO OHOTHOOOTOHIOOOOO

DIMENSION VAR(1)

(o]

LOGICAL ABOvVEsBELOW
ABOVE=BELOW=+FALSF,
IF(IPOS.EQ.0) IPOS=1
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IF (S=VAR (1~05))20+50+30 QUALITY
ABOVE =+ TRUE ,

1UP=1POS

IF (ABOVE . AND+BELOW) GOTO 40
1POS=1POS~1

IF (IPOS.GE41)60TO 10
IERR==3

IPOS=1

1F=0

RETURN

BELOW=.TRUE,

LOW=1POS

IF (ABOVE . AND «BELOW) GOTO 40
IPNS=1P0Se]

IF (IPOSeLE .NBND)GOTO 10
I1ERR==3

IF=IPOS=NEND

RETURN

IPOS=LOW

IF (ABS (S=VAR (IUP)) oL T+ ABS (S=VAR (LOW) ) ) IPOS=TUP
IF=1P0S

RETURN

END

SUBROUTINE LAGRAG(SyVAR1+VAR2sVAR34+Q+I0RDER)

LAGRAG CALCULATES THE LAGRANGIAN COEFFICIENTS FOR FIRST OR SECOND
ORDER INTERPOLATION,

TORDER-IORDER(]1) y IORDFR(2)e OR IORDER(3),
S=e====X0sY0s OR Z0,

Qe-=====THE LAGRANGIAN COEFFICIENTS,

VAR1===THE VALUE OF XesYs OR Z AT RIGHT END POINT OF INTERVAL.

VAR2+==THE VALUE OF XsYs OR Z AT MID=POINT OF INTERVAL (2=ND ORDER)

VAR3-==THE VALUE OF XsYs OR Z AT LEFT END POINT OF INTERVAL,

DIMENSION Q(3)
IF(IORDER.EQ.2)GOTO 10
FIRST ORDER COEFFICIENTS,

T12VAR3=VAR]
T2=S=-VAR]
T3=S=VAR3
A(1)=72/71
0(2)==T3/T1
RETURN
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SECOND ORDER COEFFICIENTS,

Tl=S-VAR2
T2=S=VAR1l
T3=S=-VAR3
Q(l)=TleT2
Q(2)=T3#T2
Q(3)=T3+#T1
T1=VAR3=VARZ
T2=VAR3=VAR]
T3=VARZ~-VAR1
Q(1)=Q(1)/7(T1%T2)
Q(2)=Q(2)/7(=T1#713)
Q(3)=0Q(3)/(72%73)
RETURN

END

— el bt hd bt Saef Pl bt Gend Gt bt eh St d B Ml et

SUBROUTINE INDIXR(IPTsIORDEReSeILeIRsVARSN) 1

1
INDIXR DETERMIWES THE INDICES OF THE X,Ys Z ARRAY PASSED TO ARRAY VAR]}

T0

10

20
30

BE USED IN TABLE LOOK UP,

IPTe===THE XsY,s7 POINTER,

JIORDER=-THE ORDER OF INTERPOLATION IN XY, Z DIRECTION
Sececece=X0sY0+Z20,

IL=====THE INDCX OF ARRAY X,Yy OR Z GIVING THE LEFT € D POINT OF
THE INTERVAL CONTAINING S,

[R===w=THE INDEX OF THE XsY, OR 7 ARRAY GIVING THE RI HT END POINT
OF THE INTERVAL CONTAINI.«. S,

VAR====THE XsYs OR Z ARRAY,
Ne=ae==NXyNYs OR NZ,
DIMENSION VAR(1)

IF(S.LE,VAR(2))GOTO 10
IF(S.GE.uAP(N=1))GOTO 20
IL=1IPT

IF(S.LE.VAR(IPTY) IL=1L~1 '
IF(IORDER,LT«2)GOTO 30 !
IF(ABS(S=VAR(IL=1)) LT ABS(S=VAR(IL+2)))IL=IL=1 !
60710 30 !
IL=1 .
G0TO 30

IL=N=]ORDER

IR=IL+IORDER

RETURN
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SUBROUTINE TUNI(NMAX9NeXeNTABsY 9 JORDERIXOsY09IPTyIERR)
C El.1

c&ﬂﬂﬁﬁﬂﬂﬂﬂﬁ&“ﬁGG“D”GGGQ000#0#'II'GGQQQQQ.G.l‘Q.QQQGQﬂ.’i.“....“’*‘........l

Ce .
Ce PURPOSE *
Ce SUBROUTINE IUNT USES FIRST OR SECOND ORDER .
C# LAGRANGIAN INTERPOLATION TO ESTIMATE THE VALUES .
Ce OF A SET OF A SET OF FUNCTIONS AT A POINT X0, IUNTI
Ce USES ONE INDEPENDENT VARIABLE TABLE AND A DEPENDENT ¢
Ce VARIABLE TABLE FOR tACH FUNCTION TO BE EVALUATED. s
Ce THE ROUTINE ACCEPTS THE INDEPENDENT VARIABLES SPACED ¢
Ce AT EQUAL OR UNEQUAL INTERVALS, EACH DEPENDENT s
Ce VARTIAHLE TARLE MUST CONTAIN FUNCTION VALUES CORRES= ¢
Ce PONDING TO EACH X(I) IN THE INDEPENDENT VARIABLE s
Cce TAHLF. THE ESTIMATED VALUES ARE RETURNED IN THE YO ¢
Ce ARRAY WITH THE N=TH VALUE OF THE ARRAY HOLDING THE ¢
Ce VALUE OF THE N<TH FUNCTION VALUE EVALUATED AT XO0. ¢
() s
Ce usE: ¢
Ce CALL TUNI(NMAXeN9XINTABeY s TORDEReX0oeY0sIPT»IERR) +
Ce ¢
C# PARAMETERS: s
Ce s
Ce NMAX THE MAXIMUM NUMRER OF POINTS IN THE INDEPENDENT s
C# VARIABLE ARRAY, N
Co s
Ce N THE ACTUAL NUMBER OF POINTS IN THE INDEPENDENT ¢
Co ARRAY +WHERE N ,LE. NMAX, s
Ce N
C# X A ONE-OIMENSIONAL ARRAYs DIMENSIONED (NMAX) IN THE s
ce CALLING PROGRAMy WHICH CONTAINS THE INDEPENDENT ¢
Ce VARIABLES, THESE VALUES MUST BE STRICTLY MONOTONIC, ¢
Ce :
Ce NTAB THE NUMBER OF DEPENDENT VARIABLE TABLES +
Ce 1
C# Y A TWO-DIMENSIONAL ARRAY DIMENSIONED (NMAXINTAB) IN ‘
Ce THE CALLING PROGRAM, EACH COLUMN OF THE ARRAY $
Ce CONTAINS A DEPENDENT VARIABLE TABLE ‘
Ce s
Ce I0RDER INTERPOLATION PARAMETER SUPPLIED BY THE USER, :
Co ‘
Ca 50 ZERO ORDER INTERPOLATION: THI FIRST FUNCTION ¢
Ce VALUE IN EACH DEPENDENT VARIABLE TABLE IS $
Ce ASSIGNED T0O THE CORRESPONDING MEMBER OF THE YO L
Ce ARRAY, THE FUNCTIONAL VALUE IS ESTIMATED TO ‘
Ce REMAIN CONSTANT AND EQUAL TO THE NEAREST KNOWN ]
Ce FUNCTION VALUE. ‘
Ceo s
Ce X0 THE INPUT POINT AT WHICH INTERPOLATION WILL BE ]
Ce PERFORMED, ¢
Co N
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Y0 A ONE-DIMENSIONAL ARRAY DIMENSIONED (NTAB) IN THE
CALLING PEOGRAM, UPON RETURN THE ARRAY CONTAINS THE
ESTIMATED VALUE OF EACH FUNCTION AT X0,

IPT ON THE FIRST CALL IPYT MUST BE INITIALIZED T0O =1 SO
THAT MONOTONICITY WILL BE CHECKED. UPON LEAVING THE
ROUTINE 1PT EQUALS THE VALUE OF THE INDEX OF THE X
VALUE PRECEDING X0 UNLESS EXTRAPOLATION WwAS
PERFORMED, IN THAT CASE THE VALUE OF IPT IS
RETURNED AS:

=0

DENOTES X0 ,LTe X(1) IF THE X ARRAY IS IN
INCREASING ORDER AND X(1) oGT. X0 IF THE X ARRAY
IS IN DECREASING ORDER,

DENOTES X0 ,GTe X(N) IF THE X ARRAY IS IN
INCREASING ORDER AND X0 +LT. X(N) IF THE X ARRAY
IS IN DECREASING ORDER,

ON SUBSEQUENT CALLSs IPT IS USED AS A POINTER TO
BEGIN THE SEARCH FOR XO0.

IERR ERROR PARAMETER GENERATED BY THE RQUTINE

=0
=J
z==]

NORMAL RETURN

THE J=TH ELEMENT OF THE X ARRAY IS OUT OF ORDER
ZERQO ORDER INTERPOLATION PERFORMED BECAUSE
10RDER =0,

ZERQ ORDER INTERPOLATION PERFORMED BECAUSE ONLY
nse POINT WAS IN X ARRAY,

-0 INTERPOLATION wAS PERFORMED BECAUSE
INSUFFICIENT POINTS WERE SUPPLIED FOR SECOND
ORDER INTERPOLATION,

EXTRAPOLATION WaS PERFORMED

UPON RETURN THE PARAMETER 1ERR SHOULD RE TESTED IN

R R P N . E RN EEENENENRNIE NI I 2 I N B B I B I B A ]

THE CALLING PROGRAM,
REQUIRED ROUTINES NONE
SOURCE CMPB ROUTINE MTLUP MODIFIED
BY COMPUTER SCIENCES CORPORATION®
LANGUAGE FORTRAN

DATF RELEASED

LATEST REVISION

AUGBUST 151973

AUGUST 191973

4
L}
L
4
L
L]
L}
]

c&ﬁﬁ*##“&0#ﬂﬂﬁ#ﬁoﬁ“'G#G&QQ“O##&Q“GGQO#6#06QﬁGQGQQQQ#ﬁ“ﬁ“&“l%“’&“’*“.“"t

DIMENSION X (1)eY(NMAX91)9YO(])
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65

70
80

90

100

IF
IF
60

ORiGiNGAL Patiis o
(IORDER ,EGQ, 0) GO TO 10 OF PGOR QUALITY
(N.LT. 2) GO TO 20

T0 50

IERR=-]

GO

70 30

IERR==2

00

40 NT=1,NTAB
YO (NT) =Y (1oNT)
CONTINUE

RETURN

IF

IF
IF

0o

IF
IF

(IPT .67, ~1) GO TO 65

CHECK FOR TABLE OF NODE POINTS BEING STRICTLY MONOTONIC
THE SIGN OF DELX SIGNIFIES WHETHER TABLE IS IN
INCREASING OR DECREASING ORDER,

(DELX +EQs 0) GO TO 190
(N +EQ, 2) GO TO 65

CHECK FOR SIGN CONSISTENCY IN THE DIFFERENCES OF
SUBSEQUENT PAIRS

60 J=2+.NM1
IF (DELX % (X(J+¢1)=X(J))) 190,190+60
CONTINUE
IPT IS INITIALIZED TO BE WITHIN THE INTERVAL
(IPT LT, 1) IPT=]

(IPT +GT, NM]) IPT=NM]

IN= SIGN (1,09DELX #( X0=X(IPT)))

P=
IF

X(IPT) « X0
(Pe (X(IPT +1)~ X0)) 90,180+80

IPT =IPT <IN

IF

TEST TO SEE IF IT 1S NECCESARY TO EXTRAPOLATE

(IPT.GT,0 «ANDs IPT LT, N) GO TO 70

IERP:-“
IPT=IPT=- IN

IfF

TEST FOR ORDER OF INTERPOLATION

(1I0RDER ,GT., 1) GO TO 120

FIRST ORDER INTERPOLATION

00 100 NT=1,NTAB

YOINT)=Y(IPTyNT)+ ((Y(IPT*1loNT)= Y(IPTyNT))®(X0O~X(IPT)))/
(X(IPT1)=X(IPT))
CONT INUE

IF (1ERR .EQe =4) IPT=IfV.IN
RETURN
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OO ¢ XaKe!

130

140
150

160

180

185

OO0

190

200

108

QR'G“’\‘AL !); ;»:;:w "

OF POOR Qua: i
SECOND ORDER INTERPOLATION

IF (N .EQG, 2) GO TO 200

CHOOSING A THIRD POINT SO AS TO MINIMIZE THE DISTANCE
BETWEEN THE THREE POINTS USED TO INTERPOLATE

IF (IPT LEQ. NM1) GO TO 140
IF (IPT LEQ., 1) GO Tn 130
IF (DELX ®(X0=X(IPT=1)) LT DELX® (X(IPT+2)=X0)) GO TO 140
L=IPT
GO TO 150
L=IPT =1
VI=X(L)=X0
va2sx{L+1)=Xx0
V3=X(L+2)=X0
DO 160 NT=1,NTAB
YYI=(Y(LONT) # V2 = Y(LeloNT) # V1)/Z(X(L*Y) = X(L))
YY2=(Y(L+)lgNT)SVI=Y (L+2sNT) #V2)/(X(L*2)=X(L*1))
YO(NT)=(YY1#V3 =YY28V1)/Z(X(L*2)=X(L))
IF (1ERR LEQ. =~4) IPT=IPT + IN
RETURN
IF(P (NE, 0) IPT=IPT o1
DO 185 NT=1,NTAB

YO(NT)=Y (IPToNT)

CONT INUE
RETURN

IERR IS SET TO THE SUBSCRIPT OF THE MEMBER OF THE TABLE
WHICH IS OUT OF ORDER

TERR=Y +1
RETURN
IERR=-3
RETURN
END
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